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DEPARTURES OF TOMORROW 


Today, New Departure ball bearings are used by 
14 leading manufacturers of washers and driers. 
Wherever there’s a moving part, New Departures 
assure accuracy, low upkeep, longer life. 
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Maybe it's hard to imagine a home laundry that washes, dries, irons, 
folds. But it's even harder to imagine this wonder—or any other—working 
without ba// bearings . . . New Departures. 


In fact, New Departure bal! bearings play an important role in just about 
every product with moving parts. For more than 50 years, manufacturers 
everywhere have counted on New Departure for bearings. 


Why this confidence? It's a matter of living up to a name. It means being 
first with new departures—like the Sealed-for-Life ball bearing. And New 
Departure will be ready tomorrow with the finest bearings .. . first! 
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Wafer-Coil Techniques for Transformers 72 
Albert Zack and James Heffernan describe wafer-coil transformers which 


eliminate many hand operations in manufacture and are amenable to auto- 
matic manufacture. 


Overload Relays for Hermetic Motors 76 
R. S. Kurtz states the case for close-tolerance hydraulic-magnetic overcurrent 
relays designed to protect compressors with higher-than-normal running current. 


Filled Fluorocarbons—New Component Materials 80 
M. A. Rudner reports on mixtures of polytetrafluoroethylene with various 


metals and nonmetals to provide new classes of dielectrics, magnetics and 
semiconductors. 
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Horizons . 


Semiconductor 
Achievement 


Research in semiconductors may culminate this year 
in two practical achievements: (1) First quantity out- 
put of general-purpose transistors; and (2) record 
output of germanium rectifiers, almost four times that 
of 1954. 

This is the prediction of General Electric’s Elec- 
tronics Division in a year-end statement by Dr. W. R. 
G. Baker, company vice president and division general 
manager. Specifically, two transistor types will soon 
be available in quantity production. As to the ger- 
manium rectifiers, new designs that provide improved 
efficiency coupled with smaller size are expected to 
account for the increased output. 

The G-E Electronics Laboratory is convinced that 
solid state devices (semiconductors, ferrites, dielec- 
trics, phosphors ) constitute one of the two major areas 
on which depend the practical advancement of elec- 
tronics. The other major area is the applications of 
information theory. 


Tungsten Alloy for 
Gamma Shielding 


Originally developed for machine tool parts, Hevi- 
met, the high tungsten alloy produced by G-E’s Car- 
boloy Department, has found increasing design use 
for radioactivity shielding in isotope devices. A recent 
application is in a gamma camera designed by Isotopes 
Products Limited, Oakville, Ont., for industrial radiog- 
raphy. With a density nearly a third greater than lead 
(16.9 to 17.2 gm/cu cm) this tungsten alloy has a 
more effective shielding-to-weight ratio. Moreover, 
it is easily brazed to other metals and can be cast and 
machined. 

Although at 12¢ per Ib, lead is normally specified 
as a shielding medium, the application of Hevimet in 
this camera, even at $12 per lb, was found more de- 
sirable for specific parts. 


Organic 
Design 


In any one product the relationship of form to the 
totality of design is a function of organic growth. 
Form may not be imposed; it may not be extraneous; 
it may not be meretricious. If you add the word 
“design” to the word “building” in the following 
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“Super-pure” silicon: Recrystallization method, also 
known as “zone melting,” for production of high- 
purity silicon is demonstrated by Dr. Hubbard 
Horn at the G-E Research Laboratory. Silicon ingot 
is successively cai as it is slowly drawn 
through an induction-heated gas-filled quartz tube. 
Ingot melts in narrow zones and remaining impur- 
ities are swept to end of the ingot 


comment by Frank Lloyd Wright, you will have some 
thing as wisely applicable to product design as it is to 
architectural design: 

“Organic building [or design] is natural building 
[or design]: construction proceeding harmoniously) 
from the nature of a planned or organized inside out 
ward to a consistent outside.” 


Glass fiber in flake form: Watch for new develop- 
ments in glass-fiber materials in flake form that may 
add some significant improvements to various glass- 
reinforced materials. 


Fluorearbon 
Elastomer 


Now in developmental stage, a new fluorocarbon 
polymer, developed by The M. W. Kellogg Company 
identified as Kel-F Elastomer, may find some advan 
tages as an insulating material for wire and cable 
Reasons: An unusual combination of values, including 
good physical characteristics, heat resistance, lo 
moisture absorption, and fair electrical properties. 

The elastomer is a saturated polymer containin 
some 50 per cent fluorine by weight and requir 
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COMMERCIAL GRADE 
POWER COMPONENTS 


CG power components are conserva- 
ively d designed for long, continuous 
duty, life Their rugged mechanical 
structure is matched by high insu- 
lation safety factors permitting 
950% applied voltage tests. 


COMMERCIAL GRADE 
AUDIO COMPONENTS 


UTC CG audio units provide exceptional reliabil- 
ity at moderate cost. Units are fully compound 
sealed in rugged drawn cases and cover all audio 

ications from hum bucking input units to 
high level modulation transformers. 
































































































4 Application High Volt. DC Volt. DC ma. Filaments _ Type No. Application Pri. imped. Sec. imped. 
(6-301 Plate 580-530-300-0 475/425/ 420 CG-131 interstage, 1 plate to 1 grid 15,000 135,000 3:1 ratio 
Rn = C6-132 interstage, 1 plate to2 grids 15,000 ; ~ 135,000 CT 3:1 ratio overall 
(6-302 Plate 950-750-0-750-950 760/610 360 CG-134 input, line to 1 grid humbucking 50, 200, 500 ~ 80,000 : 
308 Plate 3500-3000-2400-0 3000/2500 500 ee ° ————— 00, 500 
, . it Ceiae ae Output, Triode plate x a ae 2 oe. 500 . 
(6-315 Bias Tapped for any DC voltage from 15 to 100 volts within 6%-250ma to line put, P ’ : 
6-422 Power 435-365-0 125 5V-3A, 5V-2A, CRAG Cleat BUS ike a ER nn nnn CO 
¢ ; 365-435 > 6 3VGT-34 CG-19 Output, V6, Triode:6L6, 5881 6,000/10,000 * et s 
Bias 125-0-1 ‘ - : Se en Sr eS ainsi 
(633 Filament 2000V Test 500V working —~—~—~6.3VCT-4A 06-26 Seeeie eae AB1, 5881 9,000 7 i. 16, 
nee leet ee —_- omental 
induct. Henries DC Resist. Test CVP-1 Varimatch outputs for P.A. 3000, 5000, 6000, 7000, 500, 200, aS 3. 
Type No Application at rated DC ma. Ohms DC ma. Voltage 12 watts 8000, 10,000, 14,000 8, 5, 3, i5 : ss 
(6-40 Filter Choke 10 110 200 1750 CvP-2  Varimatch output for P. A. 3000, 5000, 6000, 7000, 500, 200, 16, 
C6-44 Filter Choke 30 2 TH 30 watts 8000, 10,060, 14,000 ' 8,5, 3, 1.5 
C6-48C Filter Choke 50 2200 50 1750 CVM-0 Varimatch modulator, 12 watts 500 to 20,000 30,000 to 300 














RUGGED, RELIABLE TRANSFORMER COMPONENTS FOR 


INDUSTRIAL 
APPLICATIONS 


STEPDOWN 
TRANSFORMERS 


These autotransformers are a conve- 
tient means for adapting 110/120 
wit appliances to 220/240 volt cir- 
wits. Units come with 6’ cord and 
female receptacle. 




























LINE VOLTAGE ADJUSTERS 
WITH METER 


The perfect answer to abnormal or fluctuating line 
voltage. Adjust switch so meter reads at red line and 
you know your equipment is working at correct volt- 
age. 














































~ by Primary Voltages Volts Watts t WoW tbs 
No. ss Application L Ww H Lbs. R-78 60, 70, 80, 90, 100, 110, 120, 130, 140 115 7 4 4% 6 
ht 85 watt capacity 2% 2% 3% _ 

‘Ma 125 watt capacity a ‘ 34 5 

‘43175 watt capacity 3% 3% 43% 5a 

A4G : ~ 250 watt c capacity — oie 3% 3% £642 

M45 500 watt capacity | 41% 3% “s 2 

R46 1200 watt capacity 638 3% 4% 18 

64-2500 watts, no cord 10% 4% 6% 30 





ISOLATION 
TRANSFORMER 


Excellent units for isolating line 
noise, AC-DC sets, etc. Full elec- 
trostatic shielding . . . 6’ cord 
and female receptacle. 
















VOLTAGE BOOSTERS for TV 
and AIR-CONDITIONERS 





Type 

No. Rating L w H Lbs. 
R-72  40watts 2% 25% 3% CO 

~R-73 100 watts | 3% 3% 3% 6 
R-74 250 watts” ~ 4% 3% 4% «12 
R-75.~—«600 watts 6% #=%33% #£«44% 20° 
“R-76~—«1200 watts 8% 41% 5% 30° 
“R-77.~—~—=«2500 watts 12 rr. io = 


(no-cord) 





SPECIAL UNITS TO YOUR NEEDS...SEND US YOUR SPECS., FOR PRICES. 


UNITED TRANSFORMER CoO. 


150 Varick Street, New York 13, N. Y. * EXPORT DIVISION: 13 E. 40th St. 
CABLES: “ARLAB” 





, New York 16, N. Y. 













































































































































































RESEARCH HORIZONS 


vulcanization to attain ultimate properties. With 
suitable vulcanization, gum _ stocks show tensile 
strengths up to 2500 psi and elongations of 400 to 600 
per cent. Various fillers may be used to enhance 
specific properties. 

With its high fluorine content, the elastomer ex- 
hibits some of the inherent properties of the parent 
fluorocarbon polymer, Kel-F, particularly in chemical 
inertness and resistance to moisture. Preliminary 
values indicate electrical properties of the same order 
as the vinyls, except for better stability after exposure 
to humidity. 

Investigations are on the way to establish complete 
electrical properties. Applications for mechanical 
parts, such as gaskets, form still another area of de- 
velopment. A combination of thermal stability and 
chemical resistance is expected to provide here a com- 
petitive position against silicone rubber. 


High-Temperature 
Magnet-Wire Enamel 


Scheduled for unveiling at AIEE Winter General 
Meeting is a new General Electric magnet-wire 
enamel, “Alkanex,” said to contribute the following 


(1) high heat resistance (about 150 C); 
2) toughness and abrasion resistance; (3) high sol- 
vent resistance; and (4) dielectric stability at elevated 
temperatures. Applied as a thin film, the new enamel 
also provides a good space factor. 
No hint of chemical composition is given beyond 


advantages: 









































































Chemically etched metal parts: An etching process 
similar to photoengraving makes it possible to pro- 
duce quantity runs of intricate metal parts without 
metal dies. Shown here are various odd-shaped 
electronic parts of thin brass or beryllium copper 
made by this “Chemi-Cut” process developed by 
Chance Vought Aircraft, Inc. Long piece on left 
has been formed after etching. 




















the fact that the enamel is based on a thermosettin 
condensation polymer. Would the trade name Alkane 
indicate an alkyd-based compounds? 


From minor to major: A laboratory curiosity com- 
paratively a few years ago, the epoxy resins ar 
shaping up today as one of the major resin groups 
Recent statistics profect a 350-per cent growth in 
consumption by 1957 compared to 1953. 


Silver Migration— 
a Correction 


In the item, “Silver Trouble,” December Research 
Horizons, it was inferred that the phenomenon of silver 
migration was first observed at MIT during work on 
the Whirlwind I Computer. We are corrected by 
B. B. Paine, staff engineer at MIT’s Lincoln Labora- 
tory: “I believe,” he writes, “that this phenomenon was 
observed by the Bell Telephone Laboratories some 16 


years before it occurred in our computer Whirl- 
wind I.” 
The Golden 
Touch 
The current “color explosion,” as Egmont Arens, 


industrial designer, terms it in the November issue of 
the Inter-Society Color Council News Letter, is 
rationalized as a function of contemporary economic 
conditions. Today's color preferences, Mr. Arens 
says, reflect the nation’s prosperity. Our products have 
“blossomed into a color riot.” Gold has supplanted 
chrome trim. Bright and vivid colors have invaded 
even domestic appliances. 

But the golden touch has some dross. The riot of 
color is too frequently an exhibition of bad taste. Mr 
Arens wonders somewhat pensively whether hard times 
(by some mass psychology not yet understandable 
may not * ‘goad people into more tasteful color selec- 
tions.” Comes a recession, he thinks, we may go back 
to somber and demure colors; 
back to a lowly white. 


kitchens may even go 


Mythological 
Automaticity 

Just in case you’ve been overwhelmed by the por- 
tents of the age of automaticity, it may be a satisfying 
thought that the grandpappy of automation may havi 
been Hephaestus, the Greek god of fire and handi 
crafts, the armorer and smith at Mount Olympus. . 
Our research in mythology reveals that in his work 
shop, Hephaestus * ‘has handmaidens that he has forg: 
out of gold who can move and who help him in hi 
work.” 

Not only 
yet! 


automaticity, but glamor and opulen 


—A.E.}. 
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What’s New in Steel Service 


Again in 1955, as in every year since 1842, Ry- 
erson is setting the steel-service pace. Many ad- 
vances in our ability to serve you have been made 
in recent months—many more are immediately 
ahead. Briefly, here is what you can expect: 


EXPANDED STOCKS— Amazing new leaded alloys 
in three carbon ranges—carbon steel plates pro- 
duced to an “‘easy-welding and forming”’ speci- 
fication—304L and 316L stainless plates and 
sheets for superior welding characteristics— type 
430 stainless sheets for those who want an alter- 
nate to higher priced 18-8 stainless. These are a 
few recent additions and further stock expan- 
sion is already under way. 


NEW QUALITY SAFEGUARDS—Steel you order 
from Ryerson now protected by a whole new set 


of quality control standards—tighter than any 
thought possible before. As evidence of uniform 
high quality we can furnish a certificate of anal- 
ysis or a mechanical properties report for every 
pound of steel we ship. 


STEPPED-UP SERVICE— On 92 to 98% of the regu- 
lar orders we receive, steel is cut and shipped the 
same or followimg day. With two new plants get- 
ting into operation, and with facilities enlarged 
and modernized from coast to coast, we'll do 
even better in the weeks ahead. 


So here’s our steel-service pledge to you—an 
even wider selection of steels, dependable high 
quality, delivery where you want it—when you 
want it—now and throughout 1955. 





RYERSON STEEL 


In stock: Bars, structurals, plates, sheets, tubing, 
alloys, stainless, reinforcing, machinery & tools, etc. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK e BOSTON e PHILADELPHIA @ CHARLOTTE, N. C. ® CINCINNATI @ CLEVELAND 
DETROIT @ PITTSBURGH @ BUFFALO @ CHICAGO e MILWAUKEE ¢ ST. LOUIS e LOS ANGELES ® SAN FRANCISCO e SPOKANE @ SEATTLE 
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Outstanding Phelps Dodge 





FORM WOUND COIL 


Improved edgewise bending 


gol 


No breaking or fraying 


Fit for lailing (usally —from Nyune Marko / 


*Trademark applied for and patent pending 


tDacron—Dv Pont's polyester fiber 
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Glass Wire Development ! 


DAGLAS' 


Offers: 
¢ Remarkable abrasion resistance. 
° Greatly improved adhesion and flexibility. 


¢ Uniformity—end to end—spool to spool. 


Daglas, a magnet wire insulation of fiberglass and Dacron} fused 
together, provides the excellent performance of glass wire, but takes 
tougher windings, cuts rejections and lowers over-all costs. These 
outstanding properties broaden its use in Class B motors, trans- 


formers and coils. Complete information on request. 


Any time magnet wire is your problem, 


consult Phelps Dodge for the quickest, easiest answer! 


FORT WAYNE, INDIANA eo 
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ALWAYS A SURE WINNER! 


There’s no “guessing” and no “gambling” 
when you specify a FASCO Fractional 
H.P. Motor for your job! For the name 
“Fasco” is synonymous with quality, de- 
pendability and latest improved design 
and has been for years! Fasco Motors are 
available in Fractional H.P. ratings from 
1/500 to 1/6 horsepower . . . two, four or 


six shaded pole types—adaptable to a 
wide variety of applications. If there isn’t 
a Fasco Motor that meets your immediate 
requirement exactly, we will build one— 
“tailor-made” to your specifications at no 
extra cost! 


CONSULT FASCO ...FIRST! 


REMEMBER! ... We also make many differ- 
ent Blowers rated from 15 to 275 C.F.M. 


FASCO 


WAT 
MOTORS 


This new catalog gives complete data and 
specifications on Fasco F.H.P. Motors 
ranging from 1|500 to 116 H.P. . . . two, 
four and six shaded pole types; also 
Blowers. A copy is yours for the asking. 


FASCO \NDUSTRIES, INC. 
ROCHESTER 2, NEW YORK 
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Transformer becomes a precision device 
with Allegheny Magnetic Materials in the core 


“TRANSFORMER LAMINATIONS” 


84 pages of valuable technical data 
on standard and custom-made lam- 
inations from all grades of Allegheny 
Ludlum magnetic core materials. 
Prepared from carefully checked and 
certified laboratory and service tests 
—includes standard dimensions, 
specifications, weights, etc. Sent free 
on request . . . ask for your copy 


ADDRESS DEPT. EM-62 
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*% ALLEGHENY SILICON STEEL 
*% ALLEGHENY 4750 
* ALLEGHENY MUMETAL 


The operation of a transformer is no 
better than the magnetic core around 
which it is built. With Allegheny mag- 
netic materials in the core, you get the 
best—uniformly and consistently. 
Sure there are reasons why! For 
one thing, there’s the long experience 
of a pioneer in development and 
quality control of electrical alloys 
But most important, the A-L line 
offers complete coverage of any re- 
quirement you may have, any service 
specification. It includes all grades of 
silicon steel sheets or coil strip, as 
well as Allegheny Silectron (grain- 


oriented silicon steel), and a wide 
selection of special high-permeability 
alloys such as Allegheny 4750, 
Mume ral, etc. 

In addition, our service on mag- 
netic materials includes complete 
lamination fabrication and heat treat- 
ment facilities. What's more, this 
extensive experience in our own lam- 
ination stamping department is a 
bonus value for all users of A-L 
electrical sheets or strip. @ Let us sup- 
ply your needs. Allegheny Ludlum 
Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa. 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlum 


wed 5333 








IN POWDER METALLURGY 


New STEEL OILITE’S unusual ductility is demonstrated in this photo of a typical torsion test. This 
revolutionary material was developed by Chrysler for applications requiring extreme ruggedness. 


NEW Ductile STEEL OILITE, Opens Up New Uses for Powder Metals 





STEEL OILITE is a new and revolution- 
ary Chrysler developed die-pressed powder 
metal with ductility and strength in the 
range of low carbon steel (elongation 
values up to 15%; tensile strength from 
35,000 to 120,000 PSI). 


Makes considerable savings possible for 
countless new applications; one customer 


STEEL OILITE may be hardened, ma- 
chined and staked using conventional 
methods. Developed by Chrysler-Amplex 
engineers, STEEL OILITE has been pro- 
duction and field tested for over 18 months. 


The engineering facilities of Amplex and 
Chrysler are unmatched in the powder 
metal industry. They are ready to help you. 


reported savings of 96%. Eliminates most 


Call or write today for STEEL OILITE 
machining operations. 


information. Ask for Bulletin STM-54. 


aD Other Chrysler-Amplex Products 


OILITE Bearings—Are Chrysler engineered. Standard bearings are available from stock in 
most cities. Also cores, bars, plates, discs and strips. 


Finished Machine Parts—Broad range of ferrous and non-ferrous metals and alloys. Frequently 
cost less than rough castings. 


Permanent Metal Filters—in bronze, stainless steel and other metals. For filtering, diffusing, 
separating, etc. 


Only CA ryslet makes O1L/7z 


CHRYSLER CORPORATION . 
Dept. E-2 


AMPLEX DIVISION 
Detroit 31, Mich. 
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High-styling in popular colors! 
Top safety for printed circuits! 


Photos courtesy of Motorola, Inc. 


If you are seeking a high heat resistant material for cabinets 
housing printed circuits or prefabricated wiring—Monsanto’s 
Housings molded Resinox 1500 Black is your answer. 

: This phenolic compound is specially formulated to meet all 

of specified safety standards of Underwriters’ Laboratories. 
: No sealed chassis or other sheathing is required. Resinox 1500 

* Black passes oven-heat test of 115°C. for 9 hours! 

RESINOX'1S0O BLACK Resinox is non-bleeding in contact with spirit solvents and 
a ® rapid-bake enamels. Cabinets can be painted in complete range 

take any Il n ish of best-selling colors, including the new decorator shades. 

p These cabinets are priced competitively with those made of 
without bleed? ng— other materials. Resinox flows freely and cures fast to a smooth 
SEE finish with high surface gloss. It has excellent rigidity, dimen- 

and sional stability and resistance to warping—plus good impact 
resistance. 

+t sne wk od For colorful printed circuit cabinets, which merit Under- 

meet spec ufie writer approval, investigate Resinox 1500 Black. Write today to 

Monsanto Chemical Company, Plastics Division, Dept. EM-2, 


UL STANDARDS! Springfield 2, Mass. 


For beauty and safety, specify NON 


1500 BLACK 


| MONSANTO 


*Reg. U. S. Pat. Off. 





YOU SAVE ON MATERIAL COSTS—and de- 
sign better, more compact more saleable 
products—when you take advantage of the 
significantly smaller size and lighter weight of 
today’s G-E fhp motors. Hundreds of G-E 
customers already have! 





YOU SAVE ON ASSEMBLY COSTS. Lighter and more compact, 
new G-E fhp motors are far easier to handle. Result: less fatigue 
for your workers, greater production efficiency. 


YOU SAVE ON TRANSPORTATION COSTS because G-E motors 
on your products weigh up to 50% less than other makes. Add 
in savings due to lighter mountings or housings. 


New General Electric motors help you 
cut material costs, improve products 


Smaller, lighter G-E fhp motors save on assembly and shipping, too! 


YOU SAVE THREE WAYS when all-new General Electric 


protection, reduced motor maintenance, and wider 


fractional-hp motors power your products: (1) On mate- 
rials—because these G-E motors are up to 40% smaller, 
they permit you to use smaller mountings and housings. 
(2) On assembly—up to 50% lighter, they reduce han- 
dling fatigue, help boost assembly-line efficiency. (3) On 
transportation and storage—they cost less to ship, re- 
quire less warehouse space. 


MORE COMPACT, ATTRACTIVE PRODUCTS are another 
benefit of these new G-E motors. When re-designing, you 
can take advantage of their smaller size and lighter 
weight to improve your own products, make them more 
compact and saleable. 


MOTOR LIFE INCREASED, TOO! New G-E fhp motors 
give you longer life and greater dependability as well as 
more compact power. They feature new design techni- 
ques and modern materials which mean greater motor 


*Dupont Trade-mark 
**Reg. Trade-mark of General Electric Company 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


motor usability. For example: 


e New G-E insulation system provides superior protec- 
tion against moisture, aging, and deteriorants through 
use of Mylar* polyester film slot-insulation, Formex** 
wire, Glyptal** varnish and Neoprene leads. 


e New G-E lubrication system doubles lubrication life 
. . On some applications no relubrication required. 


e Quiet, all-angle G-E sleeve bearings permit operation 
of motors in any position, eliminate the need for many 
costly specials. 


TO START SAVING with these populer new motors, con- 
tact your nearby G-E Apparatus Sales Office today. Or 
write for Bulletin GEA-5567 to General Electric 
Company, Section 702-11, Schenectady 5, New York. 


SEE 


Four Typical 
G-E Motors 
ON NEXT PAGE 





4 examples of how smaller, lighter G-E fhp motors 


HELP IMPROVE YOUR PRODUCT DESIGNS | 


ON INDUSTRIAL FANS 


MOUNTING IN ANY POSITION is possible with these G-E TEFC 
fan motors. All-angle sleeve bearings plus four permissible 
mounting arrangements (thru-bolt, cradle, resilient ring, band) 
cut your motor inventory. Doubled lubrication life; extended oiler 
at pulley-end simplifies maintenance. Ratings up to 4 hp, single- 
phase (Bulletin GEC-1264) and polyphase (Bulletin GEC-1265). 


ON SHOP EQUIPMENT 


TEN-YEAR FACTORY LUBRICATION of these G-E totally en- 
closed fan-cooled motors means extra low maintenance. Special 
ball-bearing construction and new-type grease give long service, 
support heavy thrust loads on drill presses, lathes, other shop 
tools. Totally enclosed design helps protect against wood and 
metal dust particles. 4 to 1 hp, Bulletins GEC-855 and GEC-856. 


ON SUMP PUMPS 


UNUSUAL RESISTANCE TO MOISTURE results from new insula- 
tion on this G-E 14-hp split-phase sump pump motor. New 
design provides modern appearance, permanent lubrication, 
improved ventilation. Changeable rotation minimizes service 
stocks. Precision ball bearings with large grease reservoir absorb 
heavy end-thrust loads. See Bulletin GEC-997. 
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ON FARM EQUIPMENT 


# 


* 
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HIGH STARTING TORQUE and ability to operate in any position 
make this G-E capacitor-start motor ideal for pumps, poultry 
feeders, feed grinders, conveyors, and many other types of 
farm equipment. It features long-lasting all-angle sleeve bear 
ings, sturdy, versatile base-mounting, and a new system that 
doubles lubrication life. 4% to 1 hp, Bulletin GEC-857 


FOR FULL INFORMATION on these and other G-E fhp motors, contact your nearby G-E Apparatus 
Sales Office. And write for Bulletins listed to General Electric Co., Sect. 702-18, Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 
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Motor stator 
becomes pump 
housing as well- | 


in new, ultra=compact, 
refrigeration 
motor-compressor 


Why not combine the pump 
and the motor? Put a gear pump 
inside the motor stator, encase 
the stator in plastic, and you can 
build an entire motor-compressor 
in the space occupied by a con- 
ventional motor alone! 

Wetmore Hodges and Associ- 
ates have done just that. But 
along the way, they ran into an 
unexpected problem. With the mo- 
tor stator doubling as the pump 
housing, it had to be pressure 
tight . . . free of voids. This was 
impossible to achieve with stand- 
ard potting compounds. 
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New Compressor 
(left) takes only 
27% of the space of 
a conventional unit 
(right). It has only 
10% as many parts, 
weighs 58% less, 
and will cost much 
less to produce. 


Assembled stator 
(left). Finished stator 
(right) has been 
potted with Epon 
resin formulation. 
New compressor 
was developed by 
Wetmore Hodges 
and Associates, 
Redwood City, 
California. 


After hundreds of plastic form- 
ulations were tried, an Epon 
resin-based compound solved the 
problem. The Epon-impregnated 
stator proved to be pressure tight, 
stable mechanically and fully re- 
sistant to Freon at 350 psi, at 
temperatures as low as -20° F 
and as high as 250° F. Important 
too, Epon resin has excellent di- 
electric properties; is impervious 
to air, oil and water. 

If you, too, are interested in 
plastics for electrical applications, 
write for technical bulletin “Epon 
828 in Casting Applications.” 


with ie a EPON aay he 


SHELL CHEMICAL 
CORPORATION 


Chemical Partner of 
Industry and Agriculture 


380 Madison Avenue 
New York 17, New York 


Atlanta + Boston + Chicago. 
Cleveland + Detroit + Houston 
Los Angeles » Newark > New York 
San Francisco «+ St. Louis 


IN CANADA: 
Chemical Division, Shell Oil 
Company of Canada, Limited 

Toronto + Montreal « Vancouver 





70% Cost re- 

duction . . The 

manufacturers 

wanted to cut 

production 

costs on this 

pay station. They wanted more posi- 
tive mechanical action built into the 
unit . . to minimize service calls. So 
their engineers, cooperating with In- 
diana Permanent Magnet engineers, 
designed a new magnet assembly 
using specially designed Indiana 
Permanent Magnet (A), replacing a 
conventional type steel magnet. As- 
sembly functioned as a part of coin 
return assembly (B). Results were 
(1) flux increase 27% . . from 2750 
Maxwells with steel magnet to 3500 
with Indiana Permanent Magnet 
using Alnico III, (2) magnet cost 
reduced 70%, (3) weight saving, (4) 
simpler design, (5) fewer service 
calls required. 


Improved stability . . This company 
wanted a permanent magnet assem- 
bly that would produce sufficient 
torque and give added stability to 
this tachometer. By varying the anal- 
ysis and heat treatment of the magnet 
material, Indiana Permanent Magnet 
engineers developed special Cunife 
permanent ring-magnets (E) and 
(F) which, as component parts of 
permanent magnet assembly (G), 
provided the necessary torque and 
improved stability. Results were: (1) 
the desired torque and improved sta- 
bility; and (2) the redesigned magnet 
lent itself better to the limited space 
resulting from the new design. 
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ELECTRONIC 
DATA PROCESSING MACHINE 


Immediate signal 

pickup . . This com- 

puter manufacturer required a per- 
manent magnet to build up a mag- 
netic surface of the drum used in 
Magnetic Reader and Recorder . . a 
unit of its Electronic Data Processing 
Machine. Indiana Cunife Permanent 
Magnets were selected. Results: 
Strong, dependable signals because 
of the high coercivity and perma- 
nence of Indiana Permanent Mag- 
nets. Another permanent magnet 
(Indiana Alnico) was used for the 
housing (H) in the magnetic tape 
Reader and Recorder unit of the 
processing machine. Results: Imme- 
diate signal pickup . . sensitivity high 
because of magnet’s high efficiency. 





Here are six thumbnail case histories of 
permanent magnet applications. You'll no- 
tice they all have one thing in common. 
Special engineering and design service by 
Indiana Permanent Magnet engineers. . 
design service that reflects original thinking, 
creative thinking, imaginative thinking . . 
was an important part of each story! 


This specialized service is available to you 
without obligation. Indiana Permanent 
Magnet engineers, with more than 45 years 
experience in designing permanent magnets 


for some 40,000 applications, will welcome 
the opportunity to assist you in the develop- 
ment of your permanent magnet designs. 

Indiana maintains the world’s largest en- 
gineering staff devoted solely to the design 
and application of permanent magnets . . 
and the world’s largest and most complete 
permanent magnet research and production 
facilities. 

For additional details and a copy of En- 
gineering Design Manual 4-B-2, write The 
Indiana Steel Products Co., Valparaiso, Ind. 


Worlds largest Momuypestanan of rmansnt Mognits 





Permanent Magnet Design 


helped these original equipment manufacturers 
reduce costs. . improve performance = simplify design 


Permits uninterrupted service . . This 
permanent magnet generator uses 
28 Hyflux Alnico V, bar-shaped In- 
diana Permanent Magnets. Minimum 
maintenance and long service are 
two “musts” in generators . . and 
Indiana Permanent Magnets help in- 
sure these qualities. These magnets 
(J) eliminate necessity for slip rings 
and commutators, which in turn 
eliminate sparking and resulting 
radio or TV interference. And there’s 
no heat from the field coils . . nor 
is excitation power needed. 


ee 


insures field stability . . This watt- 
hour meter is typical of hundreds of 
different types of instruments and 
meters using permanent magnets. A 
single phase, 15-amp, 240-volt unit, 
it uses an Alnico I Indiana Perma- 
nent Magnet weighing only 0.2 Ib. 
Uniformity and stability of field, so 
necessary for maintaining the initial 
accuracy of this meter over a long 
period of years, is provided by mag- 
nets of the type shown above. Simi- 
lar magnets are widely used in mass 
spectrometers, vibration pickups, 
galvanometers, medical instruments, 
speedometers, fluxmeters, etc. 


Pree Subscription: Write for your subscription to “Ap- 


plied Magnetics” 


. a bi-monthly publication carrying 


helpful and practical information about permanent magnets 
and their application to industrial and consumer products. 
Please write on your company letterhead. 


INDIANA 


ee 


MAGNETS 


SOUND-POWERED 
TELEPHONE 


Compactness . . was an important 
consideration in the design of this ‘° 
electric self-powered telephone. It is 
powered not by batteries nor other 
Outside power sources . . but rather 
by sound waves which initiate a 
series of electrically activated im- 
pulses. Working with Indiana Per- 
manent Magnet engineers, the manu- 
facturer, by selecting Indiana Sin- 
tered Alnico II, was able to use 
extremely small magnets while main- 
taining high performance require- 
ments. “Indiana Sintered Alnico II,” 
reported this company’s sales man- 
ager, “made possible small magnets 
of high coercive force, the greatest 
single factor in size reduction of 
transducers compared to that pos- 
sible with other alloys.” 


THE INDIANA STEEL PRODUCTS COMPANY, VALPARAISO, INDIANA. 
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Carbonyl Iron Powders x 


These are spheric al iron powde rs—as shown in the surrounding 

photomic rogr aph. Diameters run from 3to2Z 20 microns; in some lt © 
the iron content is as high as 99.6% to 99.9% 

recently been developed; there are today a total of 10 hich ma\ 

be classified as shown in this table. 


—— SOFT HARD 


| (EASILY COMPRESSIBLE TO ( PRESERVE SPHERICAL SHAPE 
| HIGH DENSITIES) UNDER PRESSURE) 


PARTICLE SPECIAL 
SIZE RANGE ‘NORMAL FOR HIGH @ 


ee : 


om Ti 
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*¢ St MEDIUM PARTICLE SIZE RANGE, BUT IS HARDER THAN HP. 


Let us send you a }2-page book giving characteristics and applications 
_., We invite you to ¢ all upon our research facilities and Technic al 
Service Department for assistance in developing new ap yplications or 
new products involving the use of any of these powders. We also 
invite inquiries for powde rs whose performance characteristics are 
different from those oo .d by any of our existing types - - - Kindly 
address Department - 


Gfuom Rasearch, to Reality... 
ARTARA ANTARA. co 


Ea a SALES DIVISION OF GENERAL ANILINE & FILM CORPORATION wie 
435 HUDSON STREET ° NEW YORK 14. N.Y a 


ei ay Pownce 
ecanee 


me) 


ELECTRICAL MANUFACTURING 











Compact rotor for miniature gyroscope 


made with 


ALLORY 
1000 
METAL 


De The secret of this sub-miniature gyroscope’s extra-small 

size is a tiny rotor made of Mallory 1000 Metal. 
Hardly as big as a wedding ring, this rotor provides 
exceptionally high inertia... operates at high rota- 





Highly Uniform Physical Properties 


Mallory 1000 is made to high standards of tional speed that gives the gyro greater sensitivity than 
uniformity. The properties specified can previously possible. 

be relied upon as applying to all parts 5 

produced, and not simply representative Twice as dense as steel or brass, and far stronger than 
or “typical” properties. lead, Mallory 1000 supplies designers with the ideal 


answer to the problem of getting large mass into small 
space .. . in counterweights, rotors and similar mechan- 
ical parts. 


Average Minimum 








Density (parts up to 


2500 grams) 16.96 gm/cc 16.71 gm/ce 
















Mallory 1000 has excellent machinability. Surface fin- 

ishes of 10 to 40 microinches are readily obtained. To 

Modulus of rupture save production costs, you can take advantage of 
(simple beam, center 7 - : : ‘ 

loaded) 220,000 psi 180,000 psi Mallory’s exclusive contour pressing methods which 


Tensile strength 
(ultimate) 112,000 psi 94,000 psi 









Elongation (% in 2’’) produce intricate shapes to precise dimensions. 


Write to Mallory today for Technical Bulletin 6-7 
ee for complete data. 





















‘ . i e o + 
Smaller counterweights Effective shielding 
The high density of | Up to 40% more effi- 
Mallory 1000 com- | cient than lead, Mallory 
presses maximum mass 1000 is an excellent 
? into small volume. material for radioac- 
ah | tive shielding. / 
/ GA | 
WS | 
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Expect more... Get more from MALLorY 









In Canada made and sold by Johnson Matthey & Mallory, Ltd., 





110 Industry Street, Toronto 15, Ontario 





a Mai we TPNERS Va eae aT: 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





Serving Industry with These Products: 














Electromechanical — Resistors ¢ Switches @ Television Tuners ¢ Vibrators 
Electrochemical — Capacitorse Rectifiers ® Mercury Batteries 


Metallurgical— Contacts ¢ Special Metals and Ceramics e Welding Materials 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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NEW—RCA-6BQ6-GTB/6CUG, 
12BQ6-GTB/12CU6, and 25BQ6- 
GTB/25CU6G are directly interchangeable 
with similar types in the 6BQ6 family. In com- 
parison with previous versions, these types 
retain the same desirable characteristics, but 
feature a modified mount design to provide 
higher perveance and to permit higher ratings. 


RCA WG-298A UHF DEMODU- 
LATOR—connects between the output 
of the WR-86A sweep generator and a 
300-ohm termination for use in measur- 
ing the approximate standing- wave ratio 
| of a 300-ohm-transmission line through- 
Sout the UHF range of 300-950 Mc. The 
> WG-298A may also be used with other 
© instruments such as the WR-40A, WR- 
418 or any UHF sweep generators using 
© a 50-ohm BNC type output connector. 


RCA OSCILLOGRAPH TUBES—RCA- 
5ABP1, SABP7 and 5ABP11 flat-faced 
cathode-ray tubes feature electrostatic focus, 
electrostatic deflection, and post-deflection 
acceleration. These 5-inch oscillograph tubes 
differ only in spectral-energy emission and 
persistence characteristics of their respective 
phosphors. Outstanding features: very high 
deflection sensitivity, high spot intensity, and 
high grid- modulation sensitivity. The exception- 
ally high deflection sensitivity and low capaci- 
tance of the pair of deflecting electrodes pro- 
vided for vertical-deflection, make this pair of 
electrodes especially suited for operation from 
wide-band amplifiers. The small size and high 
brilliance of the fluorescent spot gives finer 
detail in oscillographic traces . . . even with 
high-speed phenomena 


NWEW—RCA-5U4-GB is the 
“heavy duty’ version of the 5U4-G. 
The improved design permits opera- 
tion at higher peak and average cur- 
rents, especially desirable when used 
in power supplies of TV receivers and 
radio equipment having high dc re- 
quirements. Additional important fea- 
tures of the RCA-5U4-GB include: 
double-wing plate design (for more 
plate area and increased heat conduc- 
tion) . . . increased plate thickness (for 
more uniform heating) . . . double 
mica spacers (which provide better 
support, more resistance to shock, 
vibration) . . . flared base which en- 
gages button stem (eliminates need 
for cementing, reduces possible loose 
bases) . . . button stem (reduces 
- electrolysis and leakage). 


RCA WR-86A UHF SWEEP GENER- 
ATOR—recommended for continuous 
production line testing and general service 
applications on color and black-and-white 
TV. This instrument is also useful for 
checking converters, tuners, filters and 
other equipment operating in the 300 t 
950 Mc range. The WR-86A provides wide 
sweep range continuously adjustable to 
10% of indicated dial frequency up to 850 
Mc: up to 85 Mc for frequencies from 
850-950 Mc: flat output with a max. voltage 
amplitude variation of 0.1 db per mega 
cycle over the swept range; high output 
voltage at least 0.6 v across 50 or 300 ohms 
and wide range attenuation continuously 
adjustable over a range of 60 db 


For technical data, write RCA, Commercial Engineering, Section B54R, Harrison, N. J. 


ELECTRON TUBES—SEMICONDUCTOR DEVICES—BATTERIES—TEST EQUIPMENT—ELECTRONIC COMPONENTS 


ELECTRICAL MANUFACTURING 





RCA-2D21—a sensitive, four- RCA MULTIPLIER PHOTOTUBES—RCA-6342, 5819 
electrode thyratron, of the indi- and 6199 multiplier phototubes are “head-on” types for use in 
rectly heated cathode type for use applications involving low-level, large area light sources. Coupled 
in relay applications. It has a high with suitable phosphors, these tubes are especially useful in 
control ratio (essentially inde- scintillation counters for detecting and measuring nuclear particle 
pendent of ambient temperature radiation. Spectral response of these types covers the range from 
over a wide range), extremely 3000 to 6200 angstroms with maximum response at about 4000 
small pre-conduction or gas-leak- angstroms. Types 6199 and 5819 have luminous sensitivity values 
age currents right up to the be- of 24 and 25 amperes per Jumen respectively when operated with 
ginning of conduction, very low ; a supply voltage of 1000 volts. Type 6342 has a luminous sensitivity 
grid-anode capacitance and grid value of 7.5 amperes per lumen with a supply voltage of 1250 volts, 
current. The 2021 is not affected or 35 amperes per lumen with 1500 volts. 

appreciably by line-voltage surges P 

and, in a high-sensitivity circuit, F 

can be operated directly froma 

vacuum phototube. 


RCA-5879—is a sharp-cutoff 
pentode of the 9-pin miniature 
type intended for use as an audio 
amplifier in applications requir- 
ing reduced microphonics, leak- 
age, noise, and hum. It is 
especially well-suited for input 
stages of medium-gain public 
address systems, home sound 
recorders, and general-purpose 
audio systems. 


RCA-4X150-A—a very small and compact 
forced-air-cooled beam power tube for use in 
power amplifier or oscillator service at frequen- 
cies up to 500 megacycles and also as a wideband 
amplifier in video applications. The 4X150-A has 
a maximum plate dissipation of 150 watts. Termi- 
nal arrangements of this power tube facilitate 
its use with tank circuits of the coaxial type. 
Additional features: unipotential cathode . . . in- 


tegral radiator . . . coaxial-electrode structure. RCA WP-25A TV ISOTAP—designed for: 
Max. length: 2.468", max. diameter: 1.645". use as either an adjustable isolation trans- 
former or as an adjustable autotransformer to 
facilitate testing and trouble-shooting of series 
string circuits in radio and TV receivers, and 
other electronic equipment. Seven-position 
selector switch permits adjustment of primary 
voltage in 5-volt steps for operation from any 
RADIO CORPORATION of AMERICA supply-line voltage from 105 to 130 v. Output 
voltages of approximately 105, 115, and 130 v 
are provided throughout the supply-line volt- 
age rarige. 


TUBE DIVISION HARRISON, N. J. 
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irvington sets the pace with 





“Flexible at Low Temperatures”...Reports 
Allied Control Co. on IRV-O-LITE XTE-30 


Ability to retain its initial flexibility over long periods of operation at low 
temperatures is one of the major reasons why Allied Control Company, Inc., 
New York, has selected Irvington’s IRV-O-LITE XTE-30 extruded plastic 
tubing. Tubing is used for insulating the flexible pigtail connections to the 
moving contact arms on Allied’s Type BOY relays. 
Because of its smooth interior surface, XTE-30 tubing slips easily over the finely 
stranded wire leads without breakage of strands. In addition to its high dielec- 
tric strength, the tubing affords mechanical protection from abrasion and tearing. 
Other features of XTE-30 include high tensile strength and resistance to acids, 
alkalies and most solvents. 

seen () \Y sess Send for data sheet which gives technical specifications, dimensions and color 

GOLDEN ANNIVERSARY range. 
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PLASTICS PRODUCTS 


IRVIN GT ON owision 


MINNESOTA MINING & MANUFACTURING COMPANY 
9 ARGYLE TERRACE IRVINGTON 11, N. J. 
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Better Insulating Products 


In Stock—Over Twenty Combinations Irvington No. 140 
Polyester Film Laminated Insulation High-Strength Varnish 


Why wait for your polyester film laminates ... or use an untested Where windings face mechanical 
substitute? Now you can get immediate quantity delivery from stress or severe vibration, impreg- 
Irvington on more than 20 different combinations of polyester film nate with Irvington No. 140. Field 
laminated with kraft or rag . . . woven glass or asbestos . . . in use proves how its unsurpassed 
duplex or triplex constructions. There are hundreds of other combi- bonding strength prevents coil or 
nations available, utilizing the best Class A and Class B materials. All wire movement in automotive 
are fully tested and proved . . . bonded with special Irvington ad- armatures, traction motors and 
hesives that effectively safeguard against the delaminating effects of generators, tools, high speed equip- 
heat or solvents. The exceptional dielectric strength and heat stability ment. Excellent heat, oil and 
of these tough combinations prove a distinct advantage in re-rated chemical resistance; unusual sta- 
motors or other compact equipment ... in coil, relay 9 «e.. bility. Why not let Irvington’s 


and dry type transformer insulation. Write for technical ) complete line and research service 


data and new sample folder. solve your varnish problems? 


COATED PRODUCTS VARNISH PRODUCTS 


LOOK TO IRVINGTON FOR: 


ELECTRICAL INSULATION COATED AND LAMINATED FABRICS AND PAPERS 
Class “A", “B", “H" Laminates and Coated Materials Weatherproof Covers 


Plastic Tubing and Tape Product Sealing Materials 
Insulating Varnishes Cap Liners 


Oil Stop Separator Materials 


Crepe Paper CHEMICAL SPECIALTIES 
EXTRUDED PLASTICS Basic Chemicals 


For packaging, materials transfer, glazing Intermediates 
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The 45,000 ton tanker, “World Glory.” built 
at Bethlehem Steel’s Quincy yard, is the larg- 
est ever built in the Western Hemisphere. 
The rudder stock bearings, upper and lower 


pintle, are protected by Split-KLozure Oil 
Seals. 


Cross section shows the dual opposed Split- 
K1LozureE assembly on the rudder post of the 
“World Glory.” This dependable, easy-to- 
install seal keeps vital lubricants inside the 
rudder trunk’s voids, keeps seawater out. 


*KLOZURE is a registered trademark for Garlock oil 
and grease seals. 


Why users prefer GARLOCK 


NPL ALOZU RE 


OIL SEALS 


For Heavy Equipment 


1. EASY TO INSTALL ON THE SHAFT WITHOUT 
DISMANTLING HEAVY MACHINERY 


2. DOWN-TIME AND REPAIR COSTS ARE 
REDUCED TO A MINIMUM 


The construction of the Garlock Split-KLozurE* permits 
easy and quick application in inaccessible locations. In- 
stead of applying over the end of the shaft or journal—as 
is necessary with solid, one-piece seals—the Split-KLOZURE 
is placed around the shaft or journal. This can be done at 
any convenient place near the bore or housing into which 
the seal is to be applied. 

Thus, the installation of a Split-KLOzuRE is accomplished 
with minimum down-time, and without dismantling ma- 
chines or removing heavy shafts, bearings, gears, couplings 
or other machine parts. Split-KLozuREs are ideally suited 
for use on machines operated in localities remote from 
repair or service facilities. 

For complete details on Garlock Split-KLozures, write 
today for bulletin AD-124. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore, Birmingham, Boston, Buffa- 
lo, Chicago, Cincinnati, Cleveland, Denver, Detroit, Houston, Los An- 
geles, New Orleans, New York City, Palmyra (N.Y.), Philadelphia, 
Pittsburgh, Portland (Ore.), Salt Lake City, 


San Francisco, St. Louis, 
Seattle, Spokane, Tulsa. 


In Canada. The Garlock Packing Company of Canada Ltd., Toronto, Ont 


(;ARLOCK 
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A super sensitive thermostat — minimum over-shoot and 
cycling amplitude are achieved in American General Ther- 
mostat Company’s B-200 model because of its full-area con- 
tact, extra-heat-sensitive base plate. Strip for conductive 
Permanickel® contact springs in the B-200 is supplied by 
the Driver-Harris Company, Harrison, N. J. 


Avoids scorching — Presto Vapor-Steam Iron has a sole 
plate heat indicator which shows the actual sole plate tem- 
perature. It’s particularly useful to avoid scorching, since 
it shows how soon the iron is ready for nylon or rayon 
after the thermostat has been turned down from a higher 
temperature setting. 


Why Presto Picks “American General” 
thermostats with Permanickel Springs 


This Presto Vapor-Steam Iron has an exceptionally accu- 
rate thermostat. It is made by a specialist in appliance 
thermostats, and has a new type of high temperature, 
current carrying contact spring. 


In the Vapor-Steam Iron, as in many other small 
appliances, these thermostat contact springs must work 
reliably at temperatures as high as 550°F. But most 
metals with good electrical conductivity can’t be relied 
on for spring properties at high temperatures. And 
spring metals that stand up well at high temperatures 
are generally poor electrical conductors. 

American General Thermostat Company, 2060 Bronx 
St., New York 60, N. Y., solves this problem to Presto’s 


satisfaction by using Permanickel®. 


\merican General now standardizes on Permanickel in 
contact springs of their super sensitive B-200 thermostat, 
used in the /apor-Steam Iron. 


Perhaps Permanickel springs can solve a problem for 
you. At any rate, let Inco engineers help you select the 
right metal for high temperature springs. If it’s not 
Permanickel, it may well be one of the other Inco Nickel 


Alloys. Write to Inco: 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street New York 5, N. Y. 


4~. 
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Nickel Alloys 


MONEL® © “R”® MONEL * “K”® MONEL * “KR” ® MONEL 
“S"® MONEL © INCONEL® ¢ INCONEL “X”& 

INCONEL “W”® © INCOLOY® * NIMONIC® Alloys 

NICKEL * LOW CARBON NICKEL * DURANICKEL® 


A high nickel alloy with good spring prop- 
erties, Permanickel combines an electrical 
conductivity of 11% 1.A.C.S. (International 
Annealed Copper Standard) with excellent 
resistance to relaxation at hightemperatures. 
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agnets for rotors or stators 
...dny design or size you may require. 


The use of Alnico permanent magnets in rotor and stator assemblies 


“MAGNETIC MATERIALS CATALOG” 


Write for your copy 


Contains handy data on various types of 
Alnico Magnets, partial lists of stock 
items, and information on other perma- 
nent magnet materials. Also includes 
valuable technical data on Arnold tape- 
wound cores, powder cores, and types 
“C” and “E” split cores in various tape 
gauges and core sizes. 


ADDRESS DEPT. EM-52 


of motors, generators, magnetoes and tachometers has revolu- 
tionized the designs of these devices. Whatever your need may be 
—from a tiny rotor for a timing device to a large slab for power 
generators—Arnold can take care of your requirements, either for 
experimental samples or production quantities. 


@ Let us work with you. You will have the advantage of working with 
a leading producer of rotor magnets, whose manufacturing and 
testing facilities—the most modern in the business—give you th« 


best assurance of high quality standards and uniform performance 


ELECTRICAL MANUFACTURING 





By their very nature, printed circuits are extremely 
compact. They open up virtually unlimited possibilities 
to alert designers concerned with the miniaturization 
of electrical and electronic devices. From the simplest 
switches to the most complex computers, printed cir- 
cuits are proving their versatility and great potential 
application. 

Complicated manual wiring is replaced by a pattern 
of conductors, coils, resistors, and other components 
“printed”’ on a sheet of laminated plastic. Low in cost, 
uniform in performance, and free of wiring “bugs,” 
such assemblies are speedily mass-produced. Labor 
costs are drastically cut two ways—far fewer per- 
sonnel are needed, and lesser-skilled workers can easily 
assemble (and service) complex devices with less 
chance of error. Since exact wiring duplication is 
achieved, inspection is greatly simplified. Assemblies 
grow small in size, overhead is reduced, less floor space 
is needed . the whole problem takes a big “‘easy- 


does-it’’ step toward complete automation. 

National Vulcanized Fibre Co. is a pace-setter in 
the development of foil-clad laminates—the basic 
materials for most printed circuitry. Copper-Clad 
Phenolite—by National—is recognized as the standard 
by fabricators everywhere. For Phenolite is a high- 
quality base laminate that can be engineered to fit your 
conditions. It has the high insulation resistance, low 
electrical loss, and low moisture absorption required in 
the right base material for printed circuits. It is light 
in weight, easily punched and worked, and withstands 
effects of the various circuit-printing processes. 

No matter which method you use to produce printed 
circuits, Phenolite clad laminates are the ideal base 
materials. Whether clad with metal foils, or non-me- 
tallic materials (such as rubber, vulcanized fibre, etc.) 
there is a Phenolite laminate for your particular job. 

Ask any of our district offices or Wilmington head- 
quarters for details. 


—— 


;-o 
p 


HERE’S HELP FOR YOU—our new, fact-filled, 12-page bulletin entitled 
““Mechanize Your Wiring With Copper-Clad Phenolite.”’ Contains full 
information and application data on Copper-Clad Phenolite and other 
metal and non-metal clads. Write for it today! Address Dept. A-2. 


! 


s ZArr0, 
Stes 
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Also manufacturers of Vulcanized Fibre, 
Vul-Cot Waste Baskets, Peerless Insulation, 
Materials Handling Equipment and Textile Bobbins / 


NATIONAL 


VULCANIZED FIBRE CO. 


WILMINGTON 99, DELAWARE 
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NEW CUSHION RINGS, of special 
design, allow for versatile resilient 
mounting arrangements, Provide for 
quiet, vibration-resistant operation. 


PRESSURE-CAST ALUMINUM 
ROTOR assures good balance. 
The inherent lightness of aluminum 
reduces motor weight, yet provides 
for a rigid, vibration-resistant 
rotor construction. 


STURDY ALUMINUM FAN 

BLADES are cast integral with 
the rotor and provide a constant flow 
of cooling air over the windings, 
increasing motor life. 


Powerful new G-E 
these 9 features 


STATOR WINDINGS with new 

penetrating varnish treatment 

provide long, moisture-resist- 
ant motor life. 





shaded-pole motors have all 
for better blower performance 


SHELL-TYPE CONSTRUCTION 

makes possible a short, light- 
weight, double-end ventilated motor 
with internal cooling fans and accu- 
rate rotor alignment. 


PRELOADED THRUST BEARINGS 

of high capacity design are lo- 
cated at each end of the shaft. They 
prevent end bump and _ assure 
smooth, quiet operation. 


DOUBLE-THROWER OIL RETEN- 

TION SYSTEM provides for sealed- 
in oil recirculation and permits all- 
angle operation with long, depend- 
able motor life. 


SLEEVE BEARINGS are babbitt- 

lined and steel-backed. They are 
precision machined for accurate 
rotor alignment. 


END CASTINGS of new design are 

sturdily constructed and assure 
precise bearing alignment. Generous 
ventilating openings provide opti- 
mum cooling. 


1/12 THRU 1/4 HP RATINGS MEET NEEDS 
OF FURNACES UP TO 115,000 BTU OUTPUT 


The many advanced features of General Electric’s new 1/12 thru 
14 hp shaded-pole motors now offer furnace-blower designers im- 
proved blower performance, cost savings, and an opportunity to 
streamline blower design. 


SPECIALLY DESIGNED for furnaces through 115,000 BTU, these 
new G-E motors make possible all of the benefits of direct drive: 
simplified design, reduced noise, elimination of pulleys, belts, and 
blower-wheel shaft and outboard bearings. Small, compact design 
saves valuable space, cuts over-all blower size with resulting 
savings in material and shipping costs. 


HIGH EFFICIENCY—highest yet attained on a motor of this type 
—and better dip torque characteristics for higher full-load speeds 
assure better blower performance. Reduced blower maintenance 
results from a recirculating oil retention system which eliminates 
need for re-oiling. 


YOU CAN SAVE on furnace-blower design by making sure your new 
models are equipped with these powerful new G-E motors. Avail- 
able ratings include four-pole (1550 rpm) and six-pole (1050 rpm) 
models, reversible and non-reversible. For full details on all G-E 
shaded-pole motors from 1.5 watts thru 14 hp, contact your nearby 
G-E Apparatus Sales Office today. Write for Bulletin GEA-6134 
to General Electric Co., Sect. 704-43, Schenectady 5, N. Y. 




















TORQUE OZ FT 


HIGH DIP TORQUE—new, more powerful G-E shaded-pole motor has high 
dip torque which makes possible dependable, multi-speed operation and 
speed stability at all speeds. 


Progress /s Our Most Important Product 


GENERAL @@) ELECTRIC 





holes in GRAMIX. parts 


are practically FREE! 


Oil holes, vent holes and similar small holes can usually be made in GRAMIX 
sintered metal parts at no cost to you. That’s because holes are die-pressed into 
GRAMIX parts, not drilled. And in production quantities the metal saved often 
offsets the slight additional cost of the dies. GRAMIX parts can be 

produced in relatively complicated shapes to tolerances as close as 

0005”. They cost less than similar machined parts, and 


they can be oil-impregnated for self lubrication. 
Write today for full details. 


CONTROLLED 
DIAMETERS 


price 18¢c 
holes _VE 


18¢ 


107 
OUR 101ST YEAR 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION e SAGINAW, MICHIGAN 
34 
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Silicone Aluminum Paint Protects 
Jet Engine Combustion Chambers 


The materials used in many of the 
combustion chambers and burner supports 
manufactured for J-35 jet engines by Solar 
Aircraft of Des Moines, must remain 
unaffected by abnormally high tempera- 
tures. Aluminum clad steel solves the 
problem satisfactorily with exception of 
various fusion welds. These must be re- 
coated with aluminum or a noncorrosive 
coating that will withstand up to 800 F. 
Solar engineers have the answer to that 
problem, too. They simply spray or dip 
the welded part with two coats of Sicon, 
an aluminum paint formulated with Dow 
Corning silicone resins by Midland Indus- 
trial Finishes. 





SILICONE INSULATION ADDS LIFE, CUTS SIZE 
OF MINIATURE MOTOR IN B-52A BOMBER 


Ambient temperatures range from —65 to 300 F. 






Size and weight must be held to a minimum. 
PROBLEM: Maximum reliability is imperative. 


To meet those requirements, design a miniature a-c 
motor for continuous duty in the oil temperature 
controller for the Boeing B-52A Stratofortress. 


















ae a aan aioe bake at 400 F, a SOLUTION: and high temperature paints made with 
silicone based coating provides the required | Design engineers with the AiResearch a wate: ee, ee NE ao 
protection. According to Solar, this is one | Manufacturing Division of The Garret Grease solved the bearing problem. 

of the most satisfactory paints for use on | Corporation found the best solution to that 
jet engine parts. No. 127 | problem in electrical insulating materials 





A silicone bonded asbestos-glass laminate, 







made by the Irvington Varnish and Insu- 
— : lator Company is used for slot and phase 
SILICONES IMPROVE LICENSE PLATE APPEARANCE AND SERVICE LIFE | insulation. Dow Corning Sylkyd enameled 
Next time you see one of the 4,000,000 magnet wire, manufactured by Hi-Temp 
vehicles bearing the white on green 1955 
Michigan license plate, note the smoothness 
and gloss of the green background. That’s 
because the paint, supplied by the Saginaw 
Paint Company of Saginaw, Michigan, was 
formulated with Dow Corning 200 Fluid. 
Addition of less than 1% of the silicone 
fluid helped reduce sags and wrinkles 





Wires, Inc. is used in the windings. 
| Silicone-glass laminate is used for end 







laminations and slot wedges. End connec- 
tions are tied with Silastic-impregnated 
glass cord. 







Silastic-impregnated Turbo 117 glass sleev- 
ing, made by William Brand and Company, 





















] during dipping and increased color reten- is used to insulate the connections because 

tion and resistance to weathering and snow of its flexibility and outstanding resistance 
removal chemicals. No. 128 to fraying. (Cont. pg. 2) 
N FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE | 
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DOW CORNING 
eRe 


DOW CORNING 
PUBLICATIONS 
ON NEW 
DEVELOPMENTS 
AND TECHNICAL 
DATA... 


New 1955 Reference Guide to Dow Corning 
silicone products gives in 8 pages a brief but 
comprehensive summary of the properties and 
applications for the silicone products that are 
most widely used. Products are indexed by 
type of application. With increasing effort 
devoted to product improvement and cost reduc- 
tion, such a reference guide to this remarkably 
stable group of engineering materials becomes 
increasingly important to design, production and 
maintenance engineers. No. 132 


Silicone Foaming Powders produce heat-stable, 
nonflammable, easily machined, low density 
foam structures for electrical and thermal 
insulation. Supplied ready to use, they can be 
foamed in place and often cured in service. 
Recently published data sheet gives applications, 
properties and foaming characteristics. No. 133 


Dow Corning R-4010 Resin is a silicone water 
repellent coating that markedly improves wet 
insulation resistance of Class A or Class B 
electrical equipment. Easily applied by dipping, 
spraying or brushing, it air dries tack-free in 20 
to 30 minutes and cures within 24 hours. No. 134 


e 


“New Developments in Silicones” is a 16 page 
progress report which appeared in a recent 
issue of MACH!NE DESIGN. A complete review 
of the silicone products most useful to designers, 
the article provides data and illustrates applica- 
tions for silicone foams, protective coatings, 
rigid laminates, dielectrics, lubricants, rubber and 
adhesives. Reprints available. No. 135 


ee 


Dow Corning 36 Emulsion is a completely new 
silicone mold lubricant. Much more stable than 
any comparable silicone emulsion, it gives 
molded parts a superior surface finish. Its 
stability is attributable to an average particle 
size of less than 0.5 microns. At concentrations 
in the range of 1 part emulsion to 100-200 parts 
water, Dow Corning 36 Emulsion gives clean, 
easy release of rubber or plastic moldings and 
cast metal parts. No. 136 


Dow Corning Corporation, Dept. 4502, Midland, Michigan 


Please send me: 127 128 129 
132 133 134 


NAME 
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COMPANY 
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DESIGNERS USE SILICONE FLUIDS 


FOR MORE 


Dow Corning silicone 
fluids have always 
been noted for their 
thermal stability and 
their remarkably flat 
viscosity-temperature 
slopes. 
therefore, been wide- 


They have, 


ly used as damping 


media in such de- 


Pressure, psi 


vices as dashpots, 
overload relays and 
torsional vibration 
dampers for crank- 
shafts. 
More 
signers 


recently, de- 
have found 
that certain silicone 
fluids, Dow Corning 
F-4029 and some 
Dow Corning 200 Fluids, also have high 
compressibility. 
neers 


Using these fluids, engi- 
produced liquid springs and 
shock absorbers with the same capacity as 


have 


Westinghouse Seals New Switches 


With Silastic for Sub-zero Service 
Sealed, top and 
gaskets, the new 


Silastic 
Westinghouse gas-filled, 
load interrupter switches remain operable 
at temperatures as low as —65 F. 
rubber 


sub-zero 


bottom, with 


Organic 
tried, but 
weather seals to 
harden and shrink, allowing the sulfur 
hexafluoride gas to escape. 


Wes- 


seals were originally 


caused the 


On testing, 
tinghouse engineers 

found that Silastic 

gaskets easily passed 

all pressure, vacuum, 

and temperature re- 

quirements, and were 

not affected by the 

gas. The Silastic gas- 

kets provide such a i 

tight seal that Westinghouse expects the 
units to hold gas pressures of 30 psi indef- 
initely without recharging. No. 131 





EFFICIENT SPRINGING 


Compressibility of 
Silicone & Organic Fluids 


200 FLUID 
100 CKS. 
AND monea 


MINERAL OIL 


Y ~ F-4029 FLUID 
100 CKS. | 


200 FLUID 
0.65 KS. 


4+ —__} 


Percent Compression 


much larger and heavier metal coil springs. 
Testing indicates these highly compact 
liquid springs retain a high order of effli- 
ciency even under constant recycling at 
milli-second intervals. 


As shown in the graph, both Dow Corning 
F-4029 and the Dow Corning 200 Fluids 
are more compresible than the mineral 
oil commonly used in liquid springs. At 
20,000 psi, F-4029 has a compressibility of 
10.8% which is mid-way between that of 
Dow Corning 200 Fluids of the same and 
of lower viscosity grades. While it lacks 
the compressibility of the lower viscosity 
200 Fluids, Dow Corning F-4029 is less 
volatile and has a lower viscosity-tempera- 
ture coefficient. No. 130 
MINIATURE MOTORS (Continued 
The stator is impregnated with Dow Corn- 
ing 997 silicone varnish and_ baked 
400 F. The stator bore is painted wit! 
Sicon black silicone enamel, manufacture 
by Midland Industrial Finishes. 

The ball bearings are lubricated wit 
Dow Corning 33 silicone grease to give 
long service at temperatures ranging 
from —65 to 300 F. No. 129 


SILICONE NEWS is published for product design and development engineers by 


DOW CORNING 


DOW CORNING 


in silicones 


CORPORATION 


SILICONES 


MIDLAND 


MICHIGAN 


DET ces easscinemeanninnse ; : | 
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Here’s the “workhorse” of the relay industry. Class 
“A” is a low-cost rugged relay that stands up undei 
critical inspection . . . even after 25 to 50 million 
operations! 


permanently 


* * attached 
Critical cnt 
exclusive 

backstop 


inspection dels 
welcomed... °"""% 


armatures 


Contact points are resistance-welded—permanently 
anchored to the spring for the life of the relay. 
Continual quality checks on the manufacture of the 
springs assure lifetime service. 


Backstop is specially formed to prevent armature 
freezing and to increase life. A “heavy-duty” arma- 
ture bearing can be supplied for heavy spring 
loads or constant high-speed operations; its over- 
sized, hard-metal pin turns in precision, long-wear- 
ing bearings. 


A choice of “long” or “short” levers gives you the 
lever ratio required for normal operating and re- 
lease speeds, or for a residual gap that doesn’t vary 
under heavy-duty conditions. 


vibration- 
damping 
springs 


For use under conditions of extreme vibration, 
damper springs can be supplied to prevent excessive 
wear. These damper springs bear against the arma- 
ture and the bearing pin with considerable pressure, 
minimize movement due to external forces. 


For exceptional performance, sensitivity and dur- 
ability, specify this outstanding member of the 
Automatic Electric relay family. Ask for Circular 
1800. Write: Automatic Electric Sales Corporation, 
1033 West Van Buren Street, Chicago 7, Illinois. In 
Canada: Automatic Electric Sales (Canada) Ltd., 
Toronto. Offices in principal cities. 


class ‘‘A"’ 
specifications 


Four Different Types of Class “A” Relays are available to meet 
your needs: Series AQA—Quick-Acting, DC; Series ASO—Slow- 
Operating, DC; Series ASR—Slow-Releasing, DC; and Series ASA— 
Slow-Acting, DC. 


Contacts—Normally single, but can be supplied with twin contacts. 
Load carrying capacity, 150 watis (maximum 3 amps., non-inductive). 


Contact Spring Capacity—Can be supplied with single or 
double pile-ups. Series AQA and ASO, 13 springs per pile-up; Series 
ASR and ASA, 6 springs per pile-up. (More contacts can be accommo- 


5 , dated at a sacrifice of operating speed and release time delay.) 
Automatic Electric Class ‘‘A’’ Relay sae inhi 


Dimensions—Overall length, 4”. Width, single pile-up—114”, double 
pile-up—17 4”. Height (depending upon the number of springs), Series 
AQA and ASQ, 154”-23%"; Series ASR and ASA, 154”-2”. 


For more detailed information, ask for Circular 1800 


RELAYS — _, SWITCHES 
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MORE AND MORE FLEXLOC LOCKNUTS are being used to hold 


assemblies like this one together. This modern timing belt drive combines the 
flexibility of a steel cable belt with the positive action of a silent chain drive per- 
mitting its use at speeds up to 15,000 rpm. 


FLExLoc Self-Locking Nuts offer the same positive action as the drive. Once the 


locking threads are fully engaged, the nuts won’t work loose, regardless of the 
vibration encountered. And FLEXLocs are reusable. 


FLEXLOCS are available in a wide range of sizes in any quantity. Stocks are carried 
by leading industrial distributors everywhere. Write for Bulletin 866 and samples 
for test purposes. STANDARD PRESSED STEEL Co., Jenkintown 9, Pa. 


DO YOU KNOW ? standard Fiextocs clean rough threads on bolts, and make 
them even better. The locking threads on all-metal FLExLocs are not chewed up when 
used on rough bolts. 

Standard FLExLocs lock securely on bolts varying in diameter tolerances. The all-metal, 
resilient locking sections of the nut accommodate themselves to the diameter tolerances. 
Standard FLex.Locs are one piece, all metal. They are not affected by temperatures to 
550°F. Nuts lacking these features have a more restricted temperature range. 

Standard FLexLocs lock securely—stopped or seated—when 1% threads of a standard 
bolt are past the top of the nut. 


Standard FLex.ocs are not affected by moisture, oil, dirt or grit. They lock efficiently under 
all conditions, regardless of the vibration encountered. 


FLEXLOC AT WORK 


. PREXLOC SELF-LOCKING HUTS 


FLEXLOC 


® 


LOCKNUT DIVISION 


JENKINTOWN PENNSYLVANIA 
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Roeplastic control cable — 


THE ONLY CONTROL CABLE WITH CIRCUITS 


POSITIVELY 


THIS NEW Roebling Roeptastic Control 
Cable makes circuit identification quick and 
certain for the first time in history. A work- 
man can’t go wrong even if he’s color blind. 
Here's why: 

In Roeptastic Control Cable, each conductor 
is identified from end to end by both its IPCEA 
code color name and its individual number by 
means of an indelible printing against a 
strongly contrasting background. The printing 
is permanent; it cannot fade or rub off... iden- 
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tification is always positive whether plans show 
circuits by color code or by numerals. 

Roebling Rorrtastic Control and Signal 
Cables are ideal for such purposes as remote 
control of motors, switch gear, automatic 
machinery, etc. ... for traffic light control, relay, 
metering and supervisory circuits. They are 
made in constructions, types of insulations and 
over-all sheaths to meet every specific require- 
ment. Write for technical data...and order 
Roeptastic Control and Signal Cables from 
your Roebling distributor. John A. Roebling’s 
Sons Corporation, Trenton 2, N. J. 

Subsidiary of The Colorado Fuel and Iron Corporation 
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Warner does it again! For faster, easier controlled, more precise starts and stops 
or high-torque machine drives—a totally new line of Replaceable-Face 
Electric Brakes and Stationary-Field Electric Clutches . . . the first ap- 
plication of induced magnetic circuits to brakes and clutches in the 
torque range from 125 to 700 ft. Ibs.* Designed to supplement the 
present popular Warner line, these new units give you simple design 
... longer service life ...and greater flexibility in selection and use 
of electric controls for totally automatic operation of machinery. 

Electrical leads are built right into the field . . . there are no col- 
lector rings or brushholders. Flux is through a rotor, which attracts 
the armature for coupled driving or braking. Friction surfaces are 
thicker and tougher. All wearing parts are easily replaced to extend 
service life almost indefinitely. Field is unaffected by wear . . . cannot 
be ‘‘shorted’’ by the armature. Now in production and ready for 


delivery to you in four standard sizes! 


"Max. static torque rating 


NEW COMPANION LINE EXTENDS SCOPE OF WARNER 
Replaceable friction ELECTRIC MOTION CONTROL! 


surface 


> ) 
Tox Z\ 


ciate &\s\ | PSX becttoneey Gate Replaceable-Face Electric Brakes — Fast and 


tk . 
p> Lipset \e smooth braking is accomplished by positive engagement of 


~ 2 \\\ armature and replaceable facing. Brake lasts indefinitely be- 
; \ & y 


| cause armature and facing may be replaced without disturb- 
x 


cy 
he K PRE Drive pin ing field or electrical connections. With thicker, tougher 


Armature hub 


Drive pin 


j 


/* fary\ Py friction surfaces, they stay in operation longer without 
be servicing or adjusting. They're foolproof against sudden, 


complete failure after extended usage. 


Stationary-Field Electric Ciutches— Friction 

ee ney Oe drive is through armature disc and rotor—magnet is station- 
ary mounted. No collector rings and brushholders needed 

When field is energized, magnetic flux flows through the 

Rotor hub rotor, attracting the armature disc and engaging drive. 
Torque build-up is precisely controlled through a rheostat 

in the power unit. Only three major parts make clutch simple 

to install and easy to design into machines you make or use. 


ELECTRICAL MANUFACTURING 















“Design flexibility . . . 
magnets available for 
inside or outside 


. mounting ... simpler and 


easier to install!” 


Bis 
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surfaces keep 
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t servicing ...no 
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OT Ta gel fol Meme Leo Meola lite) “Foolproof design .. . 
ee LT magnet not affected by wear 
magnet is easily replaced ’ ... friction drive is through 


to extend service life.” armature and rotor.” 





FASTEST GROWING MACHINE CONTROL IN AMERICA TODAY! 


Stops engine lathe faster and easier! 
Another prominent machine tool builder 
selects Warner Electric Brakes for 
faster, easier control of lathe spindles. 
Boye and Emmes Machine Tool Com- 
pany, Cincinnati, Ohio, uses Warner 
Electric Brakes on 14” and 16” heavy- 
duty lathes and 20” medium-duty 
machines . .. reports improved opera- 
tion and control, plus faster stopping, 


interlocks high speed wrapper to 
eliminate breakage! Foolproof 
wrapping is controlled on the Camp- 
bell Wrapper, manufactured by 
Hudson-Sharp Machine Co., Green 
Bay, Wisconsin, by interlocking the 
cutoff head through microswitches 
with a Model 825 Warner Electric 
Brake mounted on main drive shaft. 
Fost actuation and braking prevent 
cutting knife from damaging products 
when packages ore in misalignment. 


Beat competition with ! Warner Electric Brake & Clutch Co. 
j Dept. EM, Beloit, Wisconsin 


PI d f talog describing: 0 Replaceable-Face 
E L E Cc T R 4 Cc B RA 4 E Ss aetna tS Satiemery tial Electric Clutches. 


Electric Brakes 


AND CLUTCHES Firm Nome__ 


Individual 


Warner Electric Brake & Clutch Co., Beloit, Wis. Address. 


City 
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ELECTRIC BRAKES AND CLUTCHES 


WITH INDUCED MAGNETIC CIRCUITS 
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for your motor-driven 
products 





Lightweight motor with 
efficient spur gear 
speed reducer. 


This motor is representative of the many specially engineered 
Lamb Electric Motors that are giving excellent service in a 
wide range of products. 


The reliability of Lamb Electric Motors results from proper 
design and careful manufacture, by personnel having many 
years of experience in the small motor field. Motor parts for portable 


electric tools and other 


Use of a Lamb Electric Motor frequently results in an ‘ : : 
d industrial devices. 


improved product and lower costs. May we demonstrate 
these advantages to you? 
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THE LAMB ELECTRIC COMPANY ° KENT, OHIO 


In Canada: Lamb Electric — 


Division of Sangamo Company Ltd. — Leaside, Ontario 


If you are interested in 
any of the above motors 
write and we shall be glad 
to send full information. 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER MOTORS 
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HOW FUNCTIONAL 


CAN YOU GET? 


Need a sine-cosine pot ?...or one 
that will solve y = x? + VX... 
or do you desire those dreamy 
curves above? 


Whatever your need...there’s a 
HELIPOT* precision potentiom- 
eter to put out the curve you 
want... to do computations for 
you...or to compensate for in- 
equalities of input. 

Small or large...continuous-rota- 
tion or multi-turn...single units 
or ganged up to 25 sections (and 
each can produce a different func- 
tion) on a common shaft. You get 
an extremely wide choice of re- 
sistances...with extremely close 
conformities...and a choice of 
mounting styles. Helipot makes 
non-linear potentiometers to 
your exact specifications. 
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Helipot’s manufacturing meth- 
ods also afford you the widest 
choice of coil-winding techniques 
for functional potentiometers. 

If the curve you need is most 
precisely and economically re- 
produced by spacewinding on a 
copper mandrel... by a shaped 
card... by padding and tapping 
...or by a combination ... come 
to Helipot first! 


And, of course, we have non- 
linear HELIPOTS in a variety of 
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. available 


standard functions.. 
for prompt delivery. 
Write for detailed information 
and specifications of HELIPOT 
functional potentiometers. 

Ask for Data File 203. 





14-gang Series YN non-linear HELIPOT 


@ y i p OT first in precision potentiometers 


Helipot  eeieedialaniiaeaithiadl Pasadena, California 
Engineering representatives in principal cities 


a division of BECKMAN INSTRUMENTS, INC. 





































Fabricated Assemblies 


Give Accurate 


Temperature Response...Cuf Costs 


General Plate Truflex Thermostat Metals pro- 
vide a sure way to get reliable performance and 
at the same time cut costs of products requiring 
temperature control, indication or compensation. 


Advanced General Plate production methods 
coupled with the best equipment available insure 
close tolerances on all properties and dimen- 
sions. This maintains positive consistency in 
thermal, mechanical, and electrical perform- 
ance. With no variation from lot to lot rejects 
are eliminated, costly adjustments are minimized. 


General Plate Truflex fabricated assemblies 
are engineered and manufactured to your 


In Uny form 


General Plate 
R installation into your prod- 
TRU FLEX Thermostat Metals ucts. They eae aa 


Strip Stock 


specifications, ready for 


fabrication problems... . 
needless special equipment 
... experimental work and 


expensive Calibration. 


However, if you prefer to make your own assem- 
blies, General Plate Truflex Thermostat Metals 
are available as strip in extra long coils or flat 
cut lengths manufactured to your material 
specifications. 


Write for information and engineering assistance. 


You can profit by using 


General Plate Composite Metals ! 





METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


FOREST STREET, ATTLEBORO, MASS. 


ELECTRICAL 





MANUFACTURING 
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SLO-SPEEDS GIVE GREATER FLEXIBILITY TO FOOD 


MACHINERY AND CHEMICAL CORP. 


Slo-Speeds’ universal mounting features permit flexibility in conveyor design 
to meet requirements for space, inclines and declines; the efficient motor and 
rugged gear system assure dependable, efficient operation and minimum 
maintenance; the low output shaft minimizes stresses on equipment; the 
streamlined design is easy to keep clean and improves the appearance of our 


equipment, reports Francis Curtis, A 
nent Division, Food Machinery and Chemical Corporation. 


Slo-Speed...Geared Low Speed 


OUTSTANDING FEATURES: 


Compact Gear System simplifies installation, requires less 
space—Helical Gears for maximum efficiency, quiet opera- 
tion—Rugged Construction for continuous duty, permanent 
gear and bearing alignment—Positive Oil Seals keep oil in, 
keep foreign material out—Dip-Splash Lubrication System 
with large oil reservoir for thorough lubrication—Inter- 


changeable Mounting Dimensions between constant and 


stant Chief Engineer, Packing Equip- 


variable speed drives—Protected Construction, drip-proof, 
splash-proof, totally enclosed—Streamlined Design for easy 
cleaning, better appearance—Versatile Meunting for any 
position—Smooth, Quiet Operation with helical gears; 
Herringbone Rotor; dynamic balancing; pre-lubricated, double 
shielded ball bearings—Low Output Shaft for maximum 
loads, minimum stress on base—A Single, Compact Power 
Unit for greater plant safety, lower installation cost, lower 


maintenance Cost. 


There Is a Sterling Electric Power Drive to Meet Virtually Every Requirement 
Sterling Speed-Trol Electric Power Drives—for variable speed at its best 
Sterling Klosd and Klosd-Tite Motors—for constant normal speed at its best 


20-PAGE ILLUSTRATED CATALOG 
-.. Sterling Speed-Trol, Slo- 
Speed, Klosd and Klosd-Tite 
Electric Power Drives, Write 
for catalog No. 200. 


Plants 


TERLIN 


New York City 51 


ELECTRIC 
MOTORS 


* Chicago 35 + Los Angeles 22 * Hamilton, Canada + Santiago, Chile 


Offices and distributors in all principal cities 








Core Meter 
Movemen 


Here's the new Simpson Core-Type Meter 
Movement. It's a more compact, more sensitive, 
self-shielding movement that gives electrical 
measurements with laboratory accuracy, yet 

has the ruggedness to withstand severe 

shocks. Its accuracy specifications are so rigid 
that Simpson engineers had to devise 

unusual production techniques. 


Let Simpson engineers design panel meters 
using the new core movement to your 
special instrument requirements. Simpson 
continues to maintain its large stock of 
standard panel meters in over 700 sizes and 
ranges, available through distributors. 


RUGGEDIZED METERS 


Simpson's 22” and 342” Panel Meters are 
available in sealed, ruggedized models to 
meet specifications MIL-M-10304-(Sig. C). 
Movements are sealed against moisture and 
other adverse atmospheres, and are 
spring-mounted to absorb excessive vibration. 


OC AMPERES 


WR De WOOK AA 


SEND FOR NEW CATALOG 17 =m ¢ 


INSTRUMENTS THAT STAY ACCURATE ELECTRIC 


COMPANY 


5202 W. Kinzie St., Chicago 44, Mlinois, Phone: EStebrook 9-1121 
In Canada: Bach-Simpson, Ltd., London, Ontario 


ELECTRICAL 


MANUFACTURING 












































New Coil Winders Aid Production Flow 





Standard Motor 
Products Inc. uses 
Leesona No. 107 Automatic 
Coil Winders to integrate 
production output 






Once again Leesona Coil Winders 
prove their ability to deliver faster, 
more efficient performance. 

Here is what H. O. Rosenstein, V.P., 
of Standard Motor Products Inc., Long 
Island City, N. Y., has to say about 
their No. 107 Coil Winders: 


**Perfect timing with our produc- 
tion schedule has been achieved by 
the installation of Leesona No. 107 
Automatic Coil Winders for wind- 
ing our ignition secondaries. Re- 
sults have lived up to every expec- 
tation. The new Leesona No. 107 Ma- 
chines are great performers. Their 
automatic operation gives us exactly 
the precision accuracy we want — 
plus perfect coordination with our 
general production flow.” 


wee aed 
Pees 


Se 
pene DEDEDE” 


Reports like this are familiar stories 
wherever plants have modernized with 
Leesona No. 107 Coil Winders. And 
they give you a good idea of how these 
advanced machines can benefit your 
own coil winding operations. 


Get All The Facts 

on the Leesona No. 107 Coil Winder. 
Send the coupon for a new, illustrated 
bulletin describing how every feature 
is designed to produce compact, uni- 
form paper-insulated coils — in fastest 
time — with minimum operator atten- 
The Leesona No. 107 Automatic Coil Winder tion — at lowest cost. 

winds 4 to 30 paper-insulated coils in stick form 


: Read how you can step up your coil 
simultaneously. Handles wire sizes from No. 19 . Pp up } 


to No. 42 (B&S). Automatic operation elimi- winding production to new, profit- 
nates human error, and the smooth electronic boosting efficiency — with the machine 
drive reduces wire breakage to a minimum. that’s the last word in automatic coil 


Standard Motor Products’ installation of fast, 

















accurate No. 107 machines is speeding produc- 


tion of Blue Streak and Standard ignition coils 
(inset). 


winder design. The coupon also lists 
other helpful coil winding information. 
Why not check and mail it today? 












=: SEE US AT BOOTHS 560 and 562 COMPONENTS AVENUE AT I.R.E. SHOW 


UNIVERSAL WINDING COMPANY 


P, O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 
Please send me | 
[] Bulletin on the Leesona No. 107 Automatic Coil Winder. 


[ ] Condensed catalog of Leesona Winders. | 





\ 
| 
| 
| 
| 
| 
| 
| eS Bulletin on the new Leesona Pay-As-You-Profit Plans for purchasing or leasing modern 
| coil winding machinery. | 
FOR WINDING COILS | 
IN QUANTITY... ACCURATELY 
. AUTOMATICALLY ...USE | 
| 
| 
' 


UNIVERSAL WINDING MACHINES 
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What makes the miracle of automatic washdays? Special paper-base Dilecto laminated’ the timing schedule would go haywire 
What gadget turns water on and off; starts spinners, phenolic cams are the heart of the switch But it doesn’t happen with Dilecto cams 
agitators, fans; regulates heat all on a precise If the corners are not sharp, if tolerances fabricated by C-D-F, now definitely identi- 
timing schedule? Chances are it’s a P. R. Mallory are not held, if the laminated plastic fails, tied for performance comparison. 























timer switch. 


C-D-F also supplies these Dilecto insulating side boards. Dilecto Grade 
X-13 was chosen for its ability to withstand severe riveting and staking 
impact, for its sturdiness in holding up under the strain of plugs being 
inserted and removed from terminais mounted on the board 


Two C-D-F Dilecto laminated plastic 
parts play small but vital roles inside 
P. R. Mallory’s timer switches used to 
control the washing, drying, rinsing 


cy cles. 


Most important, the timing cams must 
be precisely fabricated to odd, notched 
shapes, with very close dimensional 
tolerances. In the design stage, it was 
first thought that there was no prac- 
tical way to obtain the desired pieces. 


But engineering-supplier teamwork al- 
ways pays off. Good basic design 

a quality material from an alert, inter- 
ested fabricator . . . selective purchas- 
ing resulted in a solution. 


C-D-F WORKS WITH DESIGNERS 


A father and son team, in Mallory’s 
Switch Division, Arthur and Harry 
Hall, began 15 years ago to make this 
timer switch. Cam material after ma- 
terial was tested . . . none worked 
satisfactorily 


48 











Look inside the smart, small, tough Mallory timer switch. The 
shaft revolves; with the switch operated by a manual clock which 
is wound or set whenever the switch is turned over to complete the 
entire cycle. Switch accuracy depends entirely on the degree o 


‘ 


accuracy in which the cam is manufactured. 


C-D-F and DILECTO LAMINATED PLASTIC helped Mallory 


improve design... simplify purchasing . . . speed production 


C-D-F sales engineer Robert T appan 
He says, “After 18 
months, the design was adaptable to 


was called in. 


Dilecto laminated plastic. The first 
cam did not work, but showed promise. 
Looking back, it was a crude punching 
compared to the ones now furnished 
by the C-D-F Valparaiso plant.” 


A BIG, RELIABLE SOURCE 


Mallory makes thousands of timer 
switches, naturally has several suppli- 
ers for laminated plastic insulation. 
But C-D-F keeps working hard to fur- 
ther improve the product: Special 


tools have been designed to increase 


the accuracy of C-D-F cams, to pro- 
vide Mallory with lower rejection rates 
Resin-penetrating and laminating tech- 
niques have improved Dilecto grades 
Inspection and quality control have 
been modernized. 


When you have a problem in laminat 
ed plastics, think of improved, Dilecto 
and C-D-F. Send us your print fo! 
technical advice and quotation. Write 
for free test samples. The C-D-F cata- 
log is in Sweet’s Design File and the 
IRE Directory. Best of all, call your 
C-D-F sales engineer . . . He’s a good 
man to know! 


D Crttnentel Diammd Fibs 


CONTINENTAL-DIAMOND FIBRE COMPANY 


NEWAPK 
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Where can you use 
his simple 
fastener ? 


No threading, peening or precision 
drilling with ROLLPIN 


Rollpin is driven into holes 
drilled to normal production- 
line tolerances. 


Rollpin is the slotted tubular steel pin with chamfered ends that is 
cutting production and maintenance costs in every class of industry. 

This modern fastener drives easily into standard holes, com- 
pressing as driven. Its spring action locks it in place—regardless of 
impact loading, stress reversals or severe vibration. Rollpin is 


it compresses as driven. readily removable and can be re-used in the same hole. 


If you use locating dowels, hinge pins, rivets, set screws—or 
straight. knurled, tapered or cotter type pins—Rollpin can cut 


your costs. Mail our coupon for design information. 


r-------- 


Dept. R16-222, Elastic Stop Nut Corp. of America 
| 2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastening information: 


Co Rollpin bulletin (C] Here is a drawing of our 


a product. What fastener 
(2 Elastic Stop Nut bulletin would you suggest? 


Name a a —__Title 


Firm 


) 7d y I iirc aiaiaatitialiaia tian 
a dowel > 


a set screw 
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because of its ~ 


Think of it! An iron that presses efficiently 
both steam and dry, with 21 sq. in. of ironing 
surface — yet it weighs only 28 ounces, and 
folds into small space for traveling. That's the 
new ‘‘Stewardess,'’ made by Landers, Frary & 
Clark, New Britain, Conn. 


One basic reason this traveling iron is so 
sturdy yet so light is that the sole plate is 
of die-cast aluminum, made to the designer's 
exact specifications by Mount Vernon. The die- 
cast sole plate, containing a groove to hold the 
heating element, makes assembly quick, simple, 
economical. 


Today as never before, die casting is help- 
ing manufacturers in widely separated fields to 
production economies and sturdy, reliable per- 
formance. For die-cast parts combine strength 


with light weight — and even with intricate de- 
signs die casting is done to such close tolerances 
you need little or no machining. 


Mount Vernon can help you make the most 
of these die casting advantages by our com- 
plete Four-fold Service: (a) consultation — to 
help with design and production problems; 
(b) die making—on modern tool and die 
equipment handled by skilled personnel; (c) 
castings — guaranteed ‘‘on grade” at all times; 
(d) machining facilities —for handling mo- 
chining operations your castings may require. 


A switch to die casting may profit you tre- 
mendously. Why not consult with us? 


DEH 


a $3) 38P sey 
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MT. VERNON 
DIE CASTING CORP. 


STAME ORO, CONNECTICUT 
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Another, example of AMP: Creative Approach to Better Wining 


AMP Trade-Mark Reg. U.S. Pat. Off. © AMP 


ELECTRICAL MANUFACTURING 





























—— Splice —— 


At last, a termination that pierces enamel, poly- 

















vynal acetal and similar coated wire! 
No more scraping, no more dipping in solvents, 
no more damaged wire from embrittling 
or solder wicking when you use new Amplivar 
splices. They’re faster too; can be ap- 
plied at a high rate of speed with AMP auto- 
matic machines. Amplivar splices are 
scarcely larger than the wires they connect yet 
mean more reliable, more uniform termi- 
nations of coil windings in your product. Positive 
piercing with Amplivar Keystone Serra- 
tion splices assures a perfect electrical connection. 





Send today for your copy of our 
brochure AMP’s Creative Approach 
to Better Wiring 


AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa. 
In Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada } 
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TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


Shop Talk 


TAYLOR 


Plants in Norristown, Pa. and La Verne, Calif. 


meee 0% 





Tips for designers 


High temperatures in an aircraft gener- 
ator posed a tough problem for rotor 
insulation . . . solved by Taylor Silicone 


Laminate. 


Television tuner uses a shaft made of 
Taylor polyester glass rod ... a strong 
material with excellent insulating qualities. 


Refrigerator doors are hung with hinge 
spacers of Taylor Super White Vulcanized 
Fibre . . . tough, smooth, abrasion-resistant 
and readily formed. 


Handles for heavy-duty fuse boxes are 
made of Taylor melamine laminate for re- 
sistance to arcs, corrosion... and for high 


mechanical strength. 


TAYLOR FABRICATING 
FACILITIES 


Your production problems can 
often be simplified . . . schedules 
safeguarded .. . inventory head- 


aches cured . . . and overall costs 


reduced by having Taylor fabri- 
cate finished parts of vulcanized 
fibre and laminates to your spe- 
cifications. Efficient, modern fa- 
cilities are ready to serve you. 
Write to Taylor about your 
specific requirements. 

















Terminal boards for Hewlett-Packard high-precision electronic instrument circuit are made 


of Taylor XXXP-301 laminate... chosen for its excellent, stable insulating qualities. 


Unique hot punch laminates— 





set new performance standards 


Taylor’s new “300” series of paper 
base laminates were developed spe- 
cifically to meet the stringent de- 
mands of modern electronic prod- 
ucts. These hot-punch materials now 
make it possible for you to get pre- 
mium physical and electrical prop- 
erties . . . without premium price. 


These new Taylor materials are 
unique. They’re uniform all the way 
through . . . no surface overlay of 
resin. Their superior performance 
will add to the value of your prod- 
ucts. And their excellent fabricating 
qualities will give you substantial 
savings in production. Equally im- 
portant, you are always sure of these 
properties in every shipment, thanks 
to Taylor’s methods of manufacture 
and strict laboratory control in each 
phase of processing. 


A wide selection of grades of the new 
laminates have been developed to fill 
varied requirements of electronics 
manufacturers: 


ELECTRICAL 


XXXP-301—the ultimate in elec- 
trical properties. Unusually high in- 
sulation resistance under all climatic 
conditions . . . low water absorption 
.. . excellent punching and staking 
. .. phenomenal recovery. Premium 
performance at standard price. 


XXP-351—a high-grade laminate 
second only to XXXP-301, with 
closely comparable characteristics at 
a lower price. 


Grade 353—a quality laminate with 
outstanding electrical and physical 
properties . . . priced for economy. 


Grade 354—a laminate that’s espe 
cially easy to fabricate. Good sta 
bility, low water absorption, and 
economical price. 


Grade 381—flame retardant with 
high arc resistance. 


Plan to take advantage of these new 
laminates in the products you are 
now designing. Write to Taylor fo: 
full data, and for a consultation by a 
Taylor engineer. 
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We 
save 
them 

a 


mountain 


in 
a 
molehill 


Ever try to remove dried cement wit! 
This Peerless Electric motor has a job that's jt 
It drives a floor grinding machine that polis! 
cement floors. Our engineers worked 
engineers to give it more than its 
overload capacity, and the i] 
dous breakdown torque created 
flying over rough concrete and st 
motor does the job to perfection. 

This is one cof hundreds of motor problems 
Peerless engineers working with OEM engineers 
put our heads together and solve your motor prol 
Write us today. We'll help you design or select the 


less Electric motor that operates you 


ELECTRIC MOTOR DIVISION 


THE PEERLESS ELECTRIC COMPANY 


FANS - BLOWERS - MOTORS - ELECTRONIC EQUIPMENT 
1503 W. MARKET ST. - WARREN, OHIO 
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with - Stackpole 


SAVVY 


“PREFERRED TYPES” 


Made to well-known Stackpole quality 

standards, these new “EE” Cores are 

available only in commonly needed grades 

and sizes. They’re ready for 

delivery from stock ... at low prices... and 

without the usual set-up charge for 

custom-engineered cores. 

Mechanical specifications conform to 

the latest MPA recommendations. Electrical 
standards fully meet 8 out of 10 
requirements of radio, TV, and 
communications equipment. 


Write, wire, or ‘phone for details. 


Electronic Components Division -2z_STACKPOLE CARBON COMPANY 
a St. M P 
. Marys, Pa. 
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This booklet 
tells how... 


This 32-page booklet can 

help you build or repair apparatus, 

to operate better at lower cost. Gives prop- 

erties and advantages, test data, construc- 

tion drawings, case histories, application 

details. Also describes the board products 
and composites. 


and Quinorgo Electrical Insulations 
lengthen service life...simplify production...cut costs 


Quinterra is the pyrolysis-resistant 
dielectric that helps cut electrical 
apparatus costs. More and more man- 
ufacturers are using it to make ap- 
paratus smaller and safer, at lower 
cost. Its composites are being used in 
Class “B” and Class “H” motor re- 
winding. It permits equipment to 
operate at higher temperatures be- 
cause it remains a dielectric despite 


Johns-Manville 
PURIFIED ASBESTOS 


ELECTRICAL INSULATIONS 
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heat and time the bulk of its 
dielectric strength is in the purified 
asbestos base sheet. Its mechanical 
strengths, thinness and flexibility per- 
mit economical application. 
Quinorgo is the moderate priced, 
high temperature insulation for use 
alone or in composites. Designed for 
operating temperatures up to 130C, it 
combines high dielectric and me- 


Name 


Company 


chanical strengths. High in absorp- 
tion Capacity, it can be readily treated 
and combined with other dielectrics. 
Furnished only in untreated form. 
Send for your free copy now! 
This new booklet is offered without 
obligation to electrical equipment 
designers, engineers, man- 


ufacturers and motor repair § 


JOHNS MANVILLE 


PRODUCTS 


Johns-Manville, Box 60, New York 16, N. Y. 
In Canada, 199 Bay St., Toronto, Ontario. 
Please send me without charge copy of booklet EL-40A, 
“Pyrolysis Protection Pays Well.” 
My company 


] makes equipment repairs equipment 


Title 





Street 





City & Zone iain i 
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Hitch your product 


to a “Loadstar” 


Your NEWEST PRODUCT will have added value, 
added efficiency, when power red by the e qually mod- 
ern, equally efficient LELAND “Loadstar”! It’s the most 
advanced LeLanp motor ever designed for regular 
production ! 


manufacture of special and lightweight power units 
and inverters for Aviation and the Armed Forces 
one of the roles in which LELAND’s creative electrical 
engineering has particularly distinguished itself. 


No wonder, then, that the “Loadstar” outshines 

LELAND engineers have taken full advantage of the _ them all! 
rare opportunity presented by the reframing program 
to incorporate into new LELANp designs many added 


Some features of this new line of smaller, lighter 
improvements not actually a part of simple reframing. 


integral horsepower motors are shown below. Others 
In this way every user of a new “Loadstar” motor were covered in a previous advertisement. For the 
benefits directly from LELAND’s exceptionally perti- complete story, and frame dimension details, write 
nent experience in the continuing development and for Bulletin No. 103. 


Generous-sized, double-shielded. sealed ball bear- Simplified design: reduced number of parts; 
ings, lubricated for life, prevent entrance of abra- fans have same diameter 
sive grit. Precision-machined bearing bores give removal from either end 
uniform rotor-to-stator air gap. 


cast Performance tests prove, despite reduced size, the 
as rotor, permitting rotor new motors attain higher efficiency, higher full- 
; standardized components load speeds, approximately 30% higher starting 
fit open or enclosed frames. torque and breakdown torque. 


Stator construction features heavy Formvar wind- Non-rusting, easily read aluminum name plate Large conduit box turns to four positions. Smudge- 
ings and carefully annealed lamination punchings. plainly shows all wiring connections. proof numbered markers identify leads. 


Another Product 


New “Loadstar” polyphase. dripproof LELAND motors in previous NEMA 


motors in 1, 1% and 2 HP (180 standard frames will continue to 
frames) now ready. Totally enclosed be available for replacement 
and explosion-proof frames — also and the convenience of present 


higher horsepower and single phase 


customers. 
motors — available soon. MO rs © Fe S&S 


THE LELAND ELECTRIC COMPANY, DAYTON I, OHIO, Division of American Machine & Foundry Company 
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YOU CAN'T BEAT GARRETT | 
for SMALL PARTS and SERVICES | 








Whether they are small or medium size parts to regular 
specifications or special sizes and finishes . . . Garrett 
can give you quick deliveries. Garrett's stock of billions 
of parts make most deliveries possible from stock. 
Garrett's three modern plants equipped with the most 
up-to-date, precision automatic machines provide the 
fastest service on parts to your special specifications. 


FLAT WASHERS 


© Fast delivery from the most 


SPRING LOCK WASHERS | | ,, 


pe Complete line of high quality 


spring lock washers to ASA 
and SAE specifications, plus 
many special types... wide 
choice of metals plated to 
your requirements. 

























Aircraft AN 737 Stainless 
steel radial type. Multi-Clamp 
(QS100 & AN 748) worm 
type screw hose clamp. Auto- 
Seal, the inexpensive high 
quality hose clamp. 









Write today for the Garrett catalog 
and technical data on these products. 


MANUFACTURED BY 





















OF PHILADELPHIA 


GEORGE K. GARRETT COMPANY, INC. 


ELECTRICAL 


complete line of washers in 
the world. Precision made in 
thousands of different sizes 
and types—all standard and 
many semi-standard sizes. 
Ready for delivery from stock 
to you. 





STAMPINGS 


Quick deliveries on small 
and medium stampings made 
to your specifications on high- 
speed precision production 
presses. Finished, tumbled 
and plated to your specifict- 
tions. 
















PHILA. 34, PA. 
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relies on Bogue Precision Power 


Arma, a division of American Bosch Arma 
Corporation, manufacturers of high accuracy 
defense weapons control systems, has selected 
Bogue precision power supplies for their 
laboratories and production testing. 


Fire control, bomb sighting, and navigational 
systems all depend on very precise equipment. 
Bogue hi-cycle power provides the high de- 
gree of accuracy to meet the severe require- 
ments these systems demand. 


There is a Bogue engineering representative 
in your area to discuss your power applications 
and assist you in the selection and design of 
power apparatus to meet your exacting speci- 
fications. A phone call or letter will have him 
at your service. 


Write for Descriptive Bulletin 440 


Bogue Electric Manufacturing Company 
Paterson 3, New Jersey 


BOGUE 
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More than meets the eye 





P-K Socket Screws, at a glance, may look substantially 
like those you buy from “habit.” You have to “look 
beyond the hex” for the difference. 


“> FOR TOP QUALITY ona 


tolerance gaged to your most exact. 


If you don’t, you are buying with a “blind spot” that 
ing specifications — and guaranteed. 


can block your way to proved benefits other buyers are 
using to advantage. Parker-Kalon’s exacting Quality 
Control is only one of the advantages you don’t see 
until you “look beyond the hex.” 








Compare every detail of product and service. Compare 
for advanced design . . . for proved assembly strength . . . 
for buying aids, and supply service. Get all the facts, 
and try P-K Socket Screws. You'll find they take top 
rating in any test. 





Get samples, information from your P-K Distributor, 
or write: Parker-Kalon Division, General American 
Transportation Corporation, 200 Varick Street, New 
York 14, N. Y. 


~+—> FOR ADVANCED DESIGN 


that speeds assemblies — makes them 





simpler, stronger — and saves errors. 


“> FOR ASSEMBLY STRENGTH 


okayed in a million punishing tests by 
thousands of satisfied users. 


=> FOR PLANNING AIDS ona 


buying data patterned to your spe- 
cial needs, plus advice on assembly. 





> FOR SUPPLY SERVICE set 


up for fast action and lower purchas- 
ing expense — by local Distributors. 


ww FOR ANY STYLE OR SIZE 


You'll find any Socket Screw you need 
in P-K’s complete line. Hex Keys in 
all sizes, and several handy sets. 












Two of the many steps in the exacting 
P-K Quality Control routine are illus- 
trated. Left, the metallograph test to 
check metal structure, and right, the 
Magnaflux inspection, employing 
“black light” to reveal any defects. 














FLAT HEAD 





BUTTON HEAD SHOULDER PIPE PLUGS 





. t\ cet ALL 
/ THESE ESSENTIALS OF 
COST-WISE ASSEMBLY 


GET P_K 


... See your nearby P-K Distributor ... your local Supply and Service Specialist 


ELECTRICAL MANUFACTURING 


MPANY - INC 


FOURTEENTH ST., NEWARK 7. ms, y 


> URES, 
AMPINGS 
USIVELY! 


Pin 
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TUBULAR-SCREW TYPE 
eta metas hme LS la lil p) 


70 amperes 
214 thru #4 wires 


STRAP-SCREW TYPE 
(captive screws— 
AT Oa ant hat 9) 


35 amperes 


#8 and smaller wires 


TUBULAR-CLAMP TYPE 
(with wire-saddle) 


50 amperes 


#18 thru + 6 wires 


[eee 


A completely new terminal block... 
available either factory assembled or 
in complete sections for your assembly 
and featuring: 


SECTIONAL FLEXIBILITY. Available for any number 
of circuits—with contacts for either stripped or termi- 
nal-ended wires. 


*“ONE-PIECE’”’ RUGGEDNESS. Permanently assem- 
bled single-unit blocks—made possible by exclusive 
pres-SURE-lock construction. Self-covered for extra 
protection—made of medium impact CFG phenolic 
(special materials available). 


NO AUXILIARY HARDWARE. Sections are locked 
together by integrally molded pres-SURE-pins and 
mating holes—even marking strips attach without 
screws. 


BROAD ELECTRICAL RANGE. Conservative 750 
volt rating—5 to 70 ampere capacity —accommodate 
#18 through #4 wires—all contacts of plated electro- 
lytic copper with positive wire stops. 


MAXIMUM ADAPTABILITY. Interchangeable with 
most blocks of similar rating—only 3 basic parts with 
factory assembled contacts. pres-fit sections are per- 
manently assembled by factory or user with simple 
manual or pneumatic fixture—slip-fit sections for 
user's hand assembly and disassembly are also avail- 


able where required. 
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Maximum 


Air Delivery 


in Pressure 
Applications 


...that’s what you get with the 


Torrington “P Series” fan blade 


Designed for a wide variety of pressure 
applications, the ““P Series’ fan blades 
turn ina top performance in many lead- 
ing makes and models of modern air- 
moving equipment. Large blade area in 
relation to diameter gives maximum air 
delivery. Available in 10”—11"—12"—13"— 
14”—16"—18" diameters. 


The “P Series” fan blade represents only a 
small portion of the unusually broad vari- 
ety of air-impellers which Torrington is 
currently equipped to produce for heating, 
ventilating and air-conditioning equipment. 
This product range, plus Torrington’s great 
capacity, can provide...quickly and at low 
cost... the fan blade or blower wheel that’s 
best suited to your air-moving requirements. 
Torrington also maintains a complete re- 
search testing service for assistance on any 
design problem relating to air flow, sound 
and vibration. This service is always avail- 
able to you and can be of particular value 
in the early stages of product design and 
development. No one has more experience 
in the design and production of air-impel- 
lers than Torrington. Nowhere else can 
your dollar buy so much in terms of prod- 
uct quality and customer service. 


THe 


TORRINGTON 


MANUFACTURING COMPANY 
TORRINGTON. CONNECTICUT 
VAN NUYS. CALIFORNIA: OAKVILLE. ONTARIO 
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story of AMF’s unique Automatic 
Pinspotter and the 99 
Doehler-Jarvis die castings that 


make it economically practical. 


Crac ...ck! Your pins fly ... all but four! 


Woosh! The pinspotter goes into action, the 
instant your ball hits the pit ... to lift the four 
standing pins, sweep deadwood into the pit, re- 
turn the ball to you, and re-set the four standees 
exactly where your first ball left them. 


Crac ...ck! Your second ball hits to give you 
your 10th frame spare, extra ball, and then the 
game. As the pinspotter spots a new set of pins, 
you take time out for refreshment ... and a look 
behind the scenes at the marvelous machine 
that automates bowling. 

This unique pinspotter practically thinks for 
itself, adjusts to all the variables of the game and 
bowler. It is simple, as fast as the bowler, precise. 
and unbelievably reliable. 
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to mount distributor head (above). 


It could be prohibitively expensive ... A produc- 
tion man’s nightmare. 


But American Machine & Foundry Company 
found ways to keep costs down. Right at the start 
they brought Doehler-Jarvis into the picture. 

Together, engineers from both companies went 
over the prototype piece-by-piece, operation-by- 
operation... looking for the best ways to keep ma- 
chining and weight down, precision and durability up. 

The result of these meetings of minds? Doehler- 
Jarvis is die-casting 99 parts for the pinspotter. At 
AMF’s plant, a hole may be tapped or a light finish 
cut made ... but the bulk of the machining and a 
good deal of expense is avoided. As one AMF engi- 
neer puts it, “anytime you can eliminate machining 
today, you're certainly saving money.” 

Cutting costs for customers, big and little, is a 
Doehler-Jarvis specialty. Some of the best-known 
makers of automotive, electrical, communication, 
household, and office equipment count on Doehler- 
Jarvis to help them take full advantage of the die 
casting process. 

You can count on Doehler-Jarvis, too...to apply 
to your problem the savvy in die design and parts 
production developed in our 50 years in this busi- 
ness. Call us in early in the planning stage. 
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“Pinwheel” lifts pins from pit to distributor 
which delivers them into die cast spotting cups 
(left). Other Doehler-Jarvis castings are used to 
guide rods that clamp pins to “pinwheel” and 


automate bowling... 








Standing pins moved off spot by first 
ball, must be held above pin deck for re- 
turn to same position for second ball 
while deadwood is swept away. How the 
pinspotter accomplishes this is shown 
below. 


Sponge rubber pad, supported in a 
Doehler-Jarvis die casting, locates the 
“off-spot” pin, grasps it, lifts it, and puts 
it down exactly where it was before, thus 
conforming with one of the game’s most 
rigid rules. 


Doehler-Jarvis 
Division 
of 


National Lead Company 


General Offices: Toledo 1, Ohio 







*Reg. U.S. Pat. OF. 
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PERHAPS YOUR TIMER WILL BE THE 661st 


We manufacture a complete line of timers in these 
4 broad classifications: 


TIME DELAY TIMERS + INTERVAL TIMERS 
RE-CYCLING TIMERS * RUNNING TIME METERS 


And since we maintain large stocks of our 17 basic 


How do you know we can supply you with the timer 
that will do your job best? Because we have 19 years 
of experience in developing new timers to meet our 
customers widely varied requirements. If one of our 


standard timers won't do it-or one of the 660 combi- 
nations we have thus far developed from our 17 basic 
units—our engineers will develop the 66]st combina- 
tion, for your specific needs. 


units, we can assure you of rapid deliveries-and of 
good deliveries even on special orders. Automation? 
We're in it up to our ears...just put your problem up 


to one of our timer specialists. Your inquiries will re- 


ceive prompt attention. 


INDUSTRIAL TIMER CORPORATION 


oe ES See eee ee Fe ae ae 


limers that Control 
Pulse Beat of Industry 
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whatever the job... 
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‘KLIXON 
Thermo Map ° 


TEMPERATURE CONTROLS 


‘¢, .. Insure service-free operation in the 
numerous models in our lines of Gas 
Appliances’’ 


Says Mr. Howard Bourner, Temco Design Consultant 


The Temco Dryer, illustrated, is quality designed to 
give maximum drying efficiency plus exceptionally 
long life. 


To insure accurate temperature control, Temco uses 
Klixon Thermo-Snap Controls in their units. 


Here’s what Mr. Howard Bourner, Temco Design 
Consultant, has to say about Klixon Controls... 

“We have used thousands of Klixon switches on our 
clothes dryers, space heaters, wall furnaces and fan 
heaters, and, over a wide range of applications, we have 
found these thermostats thoroughly dependable. In order 
to insure service-free operation of the numerous models 
in our line of gas appliances, we use Klixon switches.” 


— KLixon — 


METALS AND CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
102 FOREST STREET, ATTLEBORO, MASS. 


They are available in many hermetically sealed and 
open types in a wide variety of operating temperature 
ranges. 


Klixon Engineers, specialists in temperature control 
applications, can help solve your specific problems. 
Write for their help or further information. 


You, too, can benefit by using Klixon Thermo-Snap 
Temperature Controls. 


Typical Klixon Thermo-Snap Controls that can help 
you solve your Thermostat Control Problems 
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MILLIONS OF DOLLARS are spent each year 
on research and development of military 
gear. Money spent for development of su- 
personic aircraft, atom bombs, submarines 
using nuclear fuels, and radar screens, to 
name but a few, is survival insurance money 
well spent regardless of our reluctance to 
dig down into our collective pockets for the 
taxes needed to pay for it all. And as with 
any other kind of insurance, we hope it 
won't be necessary to collect on it. 

Even if the amazing new weapons made 
possible by basic research are never used 
in combat, the funds and effort put into the 
program are not wasted. Our possession of 
these weapons and the know-how to pro- 
duce them in quantity has possibly already 
paid off many times over in their deterrent 
value on any belligerent moves of a potential 
enemy. 

That value still comes under the heading 
of insurance. What is of practical value to 
industry today is the rapid application of 
knowledge gained in developing military 
weapons toward the solution of problems 
faced in making commercial products con- 
tinually better. The need for withholding 
information from potential enemies at cer- 
tain critical stages of development imposes 
some restrictions, and at times the declassi- 
fication processes may seem to be intermin- 
ably slow. Nevertheless, we are perhaps the 
first nation in history to make available 
relatively soon to industry the vast amounts 
of new knowledge gained through military 
necessity, particularly as it relates to ma- 
terials and components. This is to the 
credit of those policymakers in government 
charged with the responsibility of balancing 
the need for keeping unfriendly nations in 
the dark against the great economic advan- 


Military Research By-Products 


Electrical 
Manufacturing 





EDITORIAL 


tage in giving wide dissemination of tech- 
nical know-how. 

Scientists in University or commercial 
laboratories working on government con- 
tracts carry their experience over to the 
commercial products. Furthermore, a large 
portion of the summary reports they submit 
to government agencies are made available 
to industry at an early date consistent with 
security restrictions. Such a case is exemplli- 
fied on page 75 of this issue. Following a 
brief description of a new technique for 
making transformers and similar compo- 
nents without magnet wire, readers are told 
where they can purchase copies of the com- 
plete reports on this government-sponsored 
project. The Department of Commerce's 
Office of Technical Services publishes a 
monthly digest of many such reports. 

Scientists and engineers working on mili- 
tary projects in both commercial and Armed 
Forces laboratories are encouraged to write 
articles and papers for public presentation. 
Many such articles have appeared in 
ELECTRICAL MANUFACTURING as well as in 
other industrial publications. Virtually every 
technical symposium has speakers describ- 
ing work performed in some phase of 
defense activity. Sooner or later, much of 
the knowledge gained under Armed Forces 
sponsorship filters down into the factories 
turning out such things as electric motors, 
ranges, automobiles, television, and nearly 
every kind of product manufactured. 

It is doubtful that industry could bear the 
burden of all this research and development 
solely on the basis of civilian benefits de- 
rived. It is fortunate that in our highly 
developed democracy part of the huge 
defense expenditure can be put to work 
rapidly for peacetime progress. 








Wafer-Coil Techniques 


for Transformers 


Transformers using coils sliced from rolled copper or aluminum 


foil are amenable to automatic manufacture. W indings may have conductors 


equivalent to very fine wire and rugged terminals. 


Albert Zack and James Heffernan 
SYLVANIA ELEectrric Propucts InN¢ 
Ipswich, Massachusetts 


CONVENTIONAL CONSTRUCTION METHObs for transformers 
depend largely upon hand operations and despite in 
tensive efforts, little success has been achieved in mech 
anization. The need for transformers in mass quantities 
makes it imperative that improved manufacturing tech 
niques be developed. From a military standpoint. 
mechanization is even more important to prevent bot- 
tlenecks in times of emergency. With this goal in mind 
a complete study*® of the product design and method 
of manufacture was made and the wafer-coil concept 
of design and production was evolved. This method 
provides uniform flat wafer-type coils, each with self- 
contained terminals. By stacking the individual coils 
together with proper connections, various combinations 
of turns and equivalent wire sizes can be obtained. Of 
greater importance, the individual pieces lend them- 
selves to repetitive operations and this is the first step 
for mechanized production. Tests of samples show 
equivalent electrical performance and also advantages 
in physical space utilization. 


* W ork 


Copper or Insuloting 


aluminum foil film Impregnoate 


The first step in making wafer coils is the winding 
of metal foil into a roll (see Fig. 1). The foil is eithe: 
pre-coated with an adhesive-type insulator, or a space: 
such as Kraft paper, Mylar or similar films is used to 
separate the turns. If a spacer is used, the wound roll 
is impregnated with wax, resin or varnish. The winding 
is started by using a coil form on an arbor. A termina! 
tab of copper tubing or tinned copper foil is placed 
across the width of the winding foil and fastened to 
the coil form at the proper position. If aluminum foil 
is used for winding, the terminal tab of copper is mad 
longer to allow winding of aluminum and copper 
together for the first two or three turns. This effectively 
makes a long pressure contact between copper and 
aluminum and eliminates soldering to aluminum. Thi 
correct number of turns are wound and at the end of 
the winding, a finish terminal tab is attached across the 
foil. The wound roll is then wrapped and impregnated 
to hold it intact. 

The impregnated roll is next sliced into wafers with 
the thickness or width depending upon the cross- 
sectional area desired tor the conductor. For instance 
in the design of a power transformer if a conducto1 
equivalent to No. 18 wire is required and foil of 0.006 
in. is used, the wafer thickness needed is approximate] 








(213 in. In conventional transtormers with No. 18 wire, 
and winding on single-head machines is usually the 
method used in production. In electronic transformers 

here a conductor equivalent to No. 44 wire is needed 
ind foil of 0.0001 in. is used, the water thickness needed 
is approximately 0.01 in. Slicing is done in this case 
vith a straight blade for a tool as shown in Fig. 2. In 
the production of coils of this size, the need for the me- 
ticulous hand work of fine wire protection with its spe- 
cial tapes to form the joint to a heavier lead wire is 
eliminated because each individual wafer has a heavy 
luty terminal attached during the winding operation. 
\fter slicing and burr removal processing, the wafers 
ire ready for assembly. 

For fixed r-£ coils, the wafers are used individually 
ind lead wires are attached directly to the wafer ter- 
minations (see lower part of Fig. 1). The wafer is then 
lip coated with resin for climatic protection and rigid- 
ity. For transformers, prefabricated tape can be used 
to connect adjacent coils (upper right Fig. 1). Each 
vafer start tab (on inside of coil) is connected to a 
preformed terminal on tape to bring the connection to 
the outside tab of the adjacent wafer. As many wafers 
ire used as necessary to provide the proper number of 
turns. To provide an external connection to the coil, 
the first and last wafers are connected to terminal cards 
which have a strong terminal matching the wafer ter- 
mination. The assembled primary and secondary coils 
are then placed on a core as shown in Fig. 3 and the 
completed assembly is ready to receive a final coating 
or impregnation for climatic protection. 

Sample power transformers, audio transformers. 
pulse transformers and r-f coils were made and com- 
pared to those of similar conventional designs. Elec- 
trical tests showed performance to be equivalent. In 
iddition, the pulse transformers constructed with the 
wafer technique were subjected to standard MIL-T-27 
climatic tests and they passed successfully. 

In general, physical size is the same even though in 
the audio units aluminum foil was used in the wafer- 
coil construction. It might be noted that the wafer-coil 
technique makes the use of aluminum in fine wire sizes 
practical. Samples have been made with aluminum 






(A) Assembly - 
multiple wofer coils 


(B) Attachment ot leads- 
single - wofer coils 


(A) Core ond 
coil assembly 


For want of a nail... 


The answer to the problem of strategic 
metals is government stockpiling while a 
continuing search is made for new sources 
of supply. But you can’t stockpile the skill 
of the craftsman needed on rare occasions 
to produce special tooling. Such is the case 
in the manufacture of magnet wire. During 
World War II, a bottleneck revealed itself in 
diamond drawing dies. Supply of industrial 
diamonds is controlled by a European car- 
tel; drilling and finishing the drawing dies 
is largely the work of Swiss artisans whose 
skill is passed along from father to son. 
Submarine activity cut off this important 
source of tooling. To avoid repetition of such 
production handicaps, the Air Force under- 
wrote the development of methods of mak- 
ing windings for transformers and relays 
not dependent upon the wire-drawing proc- 
ess. The unique answer to the problem is 


detailed in the accompanying article. 


having a cross section equivalent to that of No. 48 wire. 

Larger units such as electronic power transtormers 
can also be made with wafer coils. The equipment 
needed for power transformer construction is propor- 
tionately larger to be able to handle the increased size 
of the wafers. Rectangular wafer coils are used to fit 
the cores generally used in these transformers. These 
wafers are cut with rotary saws or abrasive wheels. To 
compare the wafer coil and conventional techniques, 
a typical multi-voltage power transformer design was 
made by both methods and are shown in Fig. 4. The 
coil details are outlined in the accompanying table. 

In the design of a power transformer, size and weight 
are determined by the usual parameters of heat trans- 
mission from the enclosed coil windings to the sur- 
rounding medium. The larger the exposed area of the 
coil for a given power dissipation, the cooler the unit 


FIG. 1—Sequence 
of operations in 
making wafer coils 
and transformers. 


cet 


(B) Single coil 
cooting 73 











FIG. 2—Rolls of foil and insulation are sliced into wafers. With thin 
foil and thin wafers, conductor can be equivalent of No. 48 wire. 


will be since there is a greater area for heat transfer. 
The windings carrying the heaviest currents are usually 
placed on the outermost section of the transformer. 
This is done because the whole outside area of the last 
layer is exposed to the cooling medium while the inside 
layers have only the end turns exposed. The remaining 
windings are all subject to the heating effects of the 
surrounding wires and performance depends on the 
heat stability of the impregnating materials (varnish, 
wax, etc.) to withstand the temperature produced be- 
cause of the load currents of the transformer. The use 
of Class H materials (such as silicones, Teflon, ete. ) 
designed to operate up to 200 C permits a reduction in 
the size and weight of the transformer by using smaller 


wire. This allows the higher operating temperatures 
that these materials will withstand. In many cases 
however, the higher manufacturing cost cannot be 
economically justified. 

A new approach is possible with the wafer-coil tech 
nique in which each turn in every winding may be 
exposed to the surrounding medium. Thus, the exposed 
area available for heat transfer has been multiplied 
many times so that the heat transfer process from the 
windings to the surrounding medium can be much 
faster. Also, when a small spacing is made between ad 
joining wafers, the heat generated in each turn in the 
wafer will be transferred to the outside medium instead 
of the adjoining turn as in the conventional transforme: 


FIG. 3—Completed wafer-coil transformer (left) and expanded unit to show 
method of connecting coil terminals and insulating windings from each other. 
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FIG. 4—Comparison of conventional (top) and wafer- 
coil transformer having the same size and performance. 


This prevents hot occur in conventional 
windings. 

An important advantage of the wafer-coil construc- 
tion is that the two halves of the center-tapped high 
voltage winding are equal in resistance. The two sec- 
tions are side by side instead of one atop the other as 
in the conventional construction. This, of course, means 
that under load the voltage drop is the same in each 
half and the a-c ripple voltage in the output of the rec- 
tifier is reduced. This becomes more important as the 
operating temperature is increased. 

The individual wafers may be used for r-f and i-f 
applications. Because of their physical construction, it 
is practical to mount the wafers uniformly on tapes 


spots as 











Conventional 


Design 











No of Wire No of 


turns size wafers 





Winding 












Primary 100 24 \ 
Sec | 1740 2 8 
Sec 2 16 18 l 
Sec 3 20 20 l 













laminations. 
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with or without lead wires and supply a roll of fixed 
r-f coils for automatic assembly in electronic equip- 
ment. 

The wafer-coil technique makes possible a high de- 
gree of uniformity in electrical characteristics. For ex- 
ample, the resonant frequency of peaking coils is im- 
portant and this can be maintained within close limits. 
Inductance values of the wafers can be controlled by 
variation of the width thereby providing a simple means 
for correction while the coils are in process. Capaci- 
tance can be controlled by turn and coil spacing. 
tvpe of impregnation and final coating. 
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Coil Data for Power Transformers 


Wafer-Coil Design 


lurns Foil Wafer 

per thickness. thickness. 

water in. in. Material 
100 0. 002 0.159 Aluminum 
220 0.001 0.050 Aluminum 
16 0.006 0.213 Copper 
20 0.004 0.213 Copper 


Core for both designs is a 13x-in. stack of El-112 26-gage Super Dynamo’ 


*Allegheny Ludlum Steel Corporation designation 











Overload Relays for . 





Hermetic Motors 


"he case is stated for the use of close-tolerance hydraulic-magnetic 


overcurrent relays to close the gap safely between higher-than-normal running 


current and limiting locked-rotor current encountered in motors incorporated 


in hermetically sealed refrigerator compressor units. 


Richard S. Kurtz 
HEINEMANN ELectrric ComMPpaANy 
Trenton, N. J. 


MANUFACTURERS Of refrigerating and air conditioning 
compressors employing hermetic motors are free to 
apply practically any load within the safe operating 
temperature of Class A insulation (105 C hottest spot 
temperature ). They need not follow standard current 
and horsepower ratings of equivalent size open 
frame motors. Coupled with this freedom to get every- 
thing possible out of a given motor, however, is an 
industry-wide performance warranty that requires the 
utmost design caution for safe motor operation. This 
situation has stimulated new thinking and considerably 
reduced the tolerances permitted in the operation of 
overload protection devices. 

Commercially, hermetic motors are sold to com 
pressor manufacturers in the form of motor parts 
stator and rotor without shaft, bearings or end shields 
tor incorporation within a hermetically sealed con 
denser unit. The motor windings are in the refrigerant 
atmosphere. Hence, the refrigerant also cools the 
motor windings, thus allowing the motor to operate 
under a controlled ambient condition. 

The temperature at which hermetic motors operat 
is always considerably below the standard base tem- 
perature at which conventional motors are rated. 
namely 40 C. Because of this temperature advantage. 
a higher loading factor may be applied and the her- 
metic motor normally will be allowed to draw a 
higher current than standard full-load current for an 
open motor. Hermetic motors are often operated at 
pull-down conditions for long periods of time. 

Several sections of the National Electrical Code 
(ASA C1-1953) relate to the special case of the 
hermetic motor. Article 430—Motors and Controllers 
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has a number of them. Paragraph 4304b calls fo1 
nameplate on the compressor giving the phase, voltag: 
frequency and the full-load current in amperes of th 
motor when the compressor is delivering rated output 
This may be much higher than for an open motor ot 
the corresponding frame size. The locked-rotor cur 
rent of single-phase motors above 9 amp at 115 volts 
full load and of all polyphase motors must appear on 
the nameplate. Paragraph 4309b calls for selection of 
the motor running overcurrent protection to be based 
on that full-load current. A new paragraph, 4403b 
states that the disconnecting means, namely a circuit 
breaker, shall be selected on the basis of the nam¢ 
plate full-load current and locked-rotor current of th 
compressor motor. Paragraph 4383e relates to con 
trollers (starters). A new table (Table 25) has bee 
added to relate locked-rotor current to horsepowe! 
ratings of starters. The problem of starter selectiol 
in conformance with these new code provisions has 
been previously discussed. (“Starters for Hermetic 
Motors,” G. W. Heumann, ELecrricaL MANUFACTU! 
ING, December 1953, page 104. ) 

The net effect of this loading is that hermetic motors 
operate much closer to locked-rotor current. Whil: 
this is an entirely safe operating zone, it does decreas« 
the safety margin or gap between normal operation an 
possible motor burnout currents. Every step taken int 
this zone by additional loading focuses more relianc: 
on the performance of the overload device. To meet 
the growing need for closely rated protection man 
new relay designs have been introduced, includin; 
thermal relays with high speed or replica heaters 
special thermal-magnetic relay combinations and, fo 
close tolerance operation, hydraulic-magnetic relays 

The hydraulic-magnetic overload relay, Fig. | 
manufactured by the Heinemann Electric Company 
has a hermetically sealed, non-magnetic tube whic! 
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INTERPRETATION 


The principles discussed in this article 
apply to all motors where a safe, 
higher loading or conversely, a 
er motor size is desirable. These prin- 


ciples may be applied also where a 
lower ampere rating on the nameplate 
of the equipment is a definite sales 
feature as well as a manufacturing 
and installation cost advantage. 

In every field of motor application, 
the trend is toward greater motor 
loading. Whether this increased load- 
ing results from rerated motor sizes, 
higher service factors, or abandon- 
ment of nominal ratings altogether, 
its successful application depends on 
far closer tolerances in overload 
protection than have been required. 
Protection of hermetic motors with 
suction cooling has been chosen for 
analysis because such a problem rep- 
resents an extreme case where nomi- 
nal motor designations have been vir- 
tually abandoned. 


extends through and beyond the solenoid coil. The 
tube contains a spring-loaded movable iron core, and 
it is filled with a silicone damping fluid. When an 
overload occurs, the movable core is slowly drawn 
into the coil, reducing the reluctance in the magnetic 
field. When the core reaches the pole piece, the mag- 
netic circuit is completed and the armature is at- 
tracted. On large overloads, the magnetomotive force 
will be of sufficient magnitude to attract the armature 
without the complete travel of the movable core; thus 
inverse time delay is provided. On short circuits or 
extreme overloads, such as locked-rotor current, move- 
ment of the core is not a factor and armature actuation 
is instantaneous. 

In hermetic motor application, the overcurrent pro- 
tective device must hold its rated load, allow substan- 
tial but short starting inrush and still be able to provide 
high speed tripping at relatively low values of over- 
load. These are virtually contradictory requirements 
which plague the designer. One answer has been 
found in the hydraulic-magnetic relay because its 
time-delay function is independent of set tripping 
points. The instantaneous trip is designed to supersede 
time-delayed trip, placing a top limit on the current 
value. Inverse time delay governs small overloads and 
allows starting inrushes. 

Locked-rotor current is the upper limit of motor 
loading and will be the same for two motors of the 
same nominal rating, even though one is operated in a 
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FIG. 1 (Below) 
overload relay whieh has characteristics well suited for 


Cross-section of hydraulic-magnetic 


protection of hermetic compressor motors with above- 


normal running currents. 





controlled ambient and the other under normal condi- 


Under locked-rotor conditions the rate of moto 
temperature rise is sharp and the major portion of the 


tions. 


heat generated by stalling the motor stays within the 
Even the controlled ambient in a hermetic 
motor will have little effect on the steep temperature 
The time that the stalled motor can stay on 
the tine before major damage occurs is extremely short 

The ratio of locked-rotor current to “must-trip” cur- 
rent in standard motors is approximately one to five. 


windings. 


vradient. 


This allows for the conventional service factor of 1.15. 
Hermetic motors can be selected without regard 
service factor, and the ratio of locked-rotor current to 
must-hold current may decrease to between 3 and 4 
\ standard thermal overload relay used under such 
conditions would probably require between 30 and 60 
sec to trip. With this stalled-motor tripping time, 
the windings would burn out. 

In theory, 
close to the limit of locked-rotor current as possible, 


hermetic motor may be operated as 


provided that heat can be removed fast enough. In 
practice, the operating current can be fixed at a point 
where only major overloads cause the current to reac! 
locked-rotor proportions. The closer the operating 
current is fixed with respect to locked-rotor current, 
the shorter must be the tripping time of the overload 
device. 

Fig. 2 compares the tripping characteristics of two 
special hermetic motor relays with that of a standard 
overload relay. At high values of overload, the special 
relays shorten trip time considerably. At locked-rotor 
(600 per cent overload) the trip time of the standard 
hydraulic-magnetic relay is instantaneous. This pro- 
vides adequate locked-rotor protection for a hermetic 
motor with operating current fixed for normal loading. 

Should a refrigerator manufacturer determine that 


even greater output can be safely gained by a further 





urves ore shown for average 


7 s of tripping 
values ¢ ripping me 


Sands do not denote 


manufacturing tolerances 


FIG. 2—Average values for tripping time of 
several types of overload relays for motors with 
normal operating current and locked-rotor cur- 
rent six times normal. 


increase in the operating current level, smaller over- 
loads, perhaps of the magnitude of only 300 per cent. 
will have the effect of causing current to approach the 
locked-rotor limit. Fig. 3 shows time-overload re- 
sponse curves for various relays which would be used 
in equipment operated at this level of loading. Note 
that the tripping time for the hydraulic-magnetic 
relay chosen is practically instantaneous at only 300 
per cent overload. In comparison, the tripping time 
for 200 per cent overload is about 1/6th the response 
time for the same overload in Fig. 2. The basic design 
criterion for this extreme application is low instanta- 
neous response points with sufficient time-delay control 
to permit the motor to be started. 

Precision response, such as described, cannot be 
subject to temperature variations which will effect the 
rating of the relay. The relay must operate with 
consistent must-hold and instantaneous trip character- 
istics regardless of its own ambient temperature. Since 
these operating limits are fixed in the hydraulic- 
magnetic relay, relay ambient temperature considera- 
tions can be ruled out in this type of close tolerance 
application. 

It may be argued that protection against prohibitive 
motor heating is the primary function of an overload 
relay. Its inherent performance variation with respect 
to ambient temperature is a characteristic by-product 
of its ability to duplicate motor temperature condi- 
tions. Replica-type thermal relays do attempt to repro- 
duce, in miniature scale, thermal conditions within the 
motor. But true reflection of motor thermal conditions 
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250 300 350 
Tripping current, per cent of normal running 


FIG. 3—Time-current characteristics of overload 
relays applied to a hermetic motor with locked- 
rotor current only about three times must-hold 
current (half the normal spread). 


would require an equal thermal mass within the delay 
Under any running condition heat input to a moto! 


varies as 1?R. Therefore, a current-responsive relay 
of the hydraulic-magnetic type will accurately meas- 
ure motor heating effects with respect to overload 
without having the disadvantage of operating dif- 
ferently due to variations in its own ambient tempera- 
ture. This is particularly true in hermetic motors 
where residual winding heat is effectively dissipated 
by the cooling in the common motor-compresso1 
chamber. Fig. 4 illustrates the relationship between 
motor operating current and motor input heat. Fo 
each value of heat per unit time, there is a specific 
value of current in the overload relay. Overloads and 
resultant high current will cause tripping of the 
hydraulic-magnetic relay with time delay inversely 
proportional to the magnitude of the overload. Thus 
motor heating caused by overloading and current actu 
ation of the relay are a consistent measure of overload 
throughout the range of motor performance. 
Coupled with the relay’s capability of holding fo: 
normal starts is the need for assured tripping to pré 
vent high-torque starting. High-torque starts are fre 
quently encountered in air conditioning and refrigera 
tion systems and are caused by high compressor head 
pressures which resist starting to the point where start 
ing current will exceed locked-rotor current. Unde: 
this condition, the relay must trip out until sufficient 
time is allowed for the head pressure to equalize an: 
normal starting conditions to be re-established. High 
torque starts can occur when the cord of a househol« 
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FIG. 4—Relationship between operating current 
and input heat (I°R) for single-phase capacitor- 
start motor. Performance of the protective 
device is plotted in relation thereto. 


air conditioner is accidentally kicked out and then 
replaced before the compressor pressure can equalize. 
High-torque starts are also a factor in units which 
operate on a small temperature differential; where 
starting and stopping occur frequently and the time 
for the “off” cycle is low. 

The high-torque start is a sudden and extreme con- 
dition under which there may be no preheating of a 
thermal element, yet high speed response is required. 
Under such conditions, the hydraulic-magnetic relay 


Bibliography Matching Fully 


A number of articles on related 


Magnetic Circuit 
Breakers to the Application, N. J]. the characteristics of thermostatic 


acts as an instantaneous solenoid completely inde- 
pendent of time delay. 

To take maximum advantage of the operating char- 
acteristics of hermetic motors, the designer must 
determine the optimum rating for the overload device 
which will allow use of a motor of given frame size at 
maximum output. In most cases, the full-load current 
and the overload relay rating fixed in design will be an 
exact value. To compromise the design by re-rating 
the theoretical overload rating to the nearest standard 
relay size would be to sacrifice performance. To use 
a higher standard rating may sacrifice safe operation. 
Thus, for a particular design the overload protection 
should be specified precisely. Where hydraulic-mag- 
netic relays are used for heavy loading applications, 
it is not unusual for different relay specifications to 
vary by only 0.4 amp between steps in rating. In most 
cases, ratings even above 50 amp are specified to 0.1 
amp, emphasizing the need for exact rating of the 
protective device to the equipment load. 


Likewise, time delay may be subjected to extremely 
difficult performance requirements, particularly in 
recognition of the narrow margin between the must- 
hold and must-trip points maintained for hermetic 
motors. On one application, a major air conditioner 
manufacturer requires hydraulic-magnetic relays to 
hold for 2 sec at 300 per cent load to allow for 
starting inrush, yet to trip within 6 sec at this same 
load value to protect a 3600-rpm motor. 

In manufacturing the hydraulic-magnetic relay, 
there are few limitations encountered in the ratings 
Current 
rating is governed by ampere-turns so that precise 


and time-delay characteristics available. 


ratings of any value can be economically produced. 
Time delay is governed by the viscosity of the silicone 
liquid fill, giving wide flexibility in the time-delay 
performance available. 

In general, the lowest possible rating of the over- 
load device, consistent with operation of the equip- 
ment, is advantageous from the viewpoint of sales 
and installation costs another important reason 
for the emphasis on high precision in overload pro- 
tection for today’s motors. yo 


February 1952, page 92. Describes 


devices built into motors that are 


phases of the above problem have been 
published in previous issues of ELEc- 
rRICAL MANUFACTURING. 


Matching Hermetic Motor Character- 
istics to Compressor Loads, John F. 
Harris, April 1952, page 132. Some 
of the problems faced by the motor 
designer in meeting performance 
tests set up by the equipment manu- 
facturer. 


Starters for Hermetic Motors, G. W. 
Heumann, December 1953, page 
104. In the 1953 edition of the Na- 
tional Electrical Code, the selec- 
tion of starters has been simplified 
whether the ratings are in horse- 

power or current. 
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Schwartz, June 1952, page 118. An 
earlier and more general approach 
to the problem of obtaining selec- 
tive time-delay for overload pro- 
tection. 


Circuit Breakers for Electronic Cir- 


cuits, F. M. Ballou, January 1953, 
page 90. Four basic types of hy- 
draulic-magnetic circuit breakers 
are described for protection of com- 
ponents and wiring. 


For other ways of handling the 
same problem, the reader is re 
ferred to: 


The Case for Inherent Overheat Pro- 


tection for Motors, F. P. Stearns. 






sensitive to motor current and am- 

bient and winding temperatures. 
The same devices were dealt 
with in the paper presented before 
the American Society of Refriger- 
ating Engineers, Seattle, Wash.., 
Tuly 1954, by E. W. Scott on “Se- 
lection of Hermetic Motor Protec- 
tors” (for fhp refrigerator motors). 
The paper was published in the 
August 1954 issve of “Refrigerating 
Engineering.” The discussion that 
drew in integral-horsepower motors 
was published in the December 
1954 issue of the society’s journal. 
-Editor 
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Filled Fluorocarbons— 


New Component Materials 


Special combinations of properties are attainable for fluerocarbons like 


Teflon by controlled compounding with various nonmetallic and metallic fillers. 


\ report on a Navy-initiated program to develop new fluorocarbon-based 


dielectrics and magnetics: also semiconductive and resistive materials 


Merritt A. Rudner, Director of Research 
FLUOROCARBON PRoObpuUCTs, INCORPORATED 
Division of United States Gasket Company 
Camden, New Jersey 


PRELIMINARY (and previously published ) studies have 
shown that a wide range of controlled electrical, me- 
chanical, chemical and thermal characteristics could be 
developed from mixtures of polytetrafluoroethylene 
resin (DuPont's Teflon) principally with certain inor- 
ganic and metallic fillers. (1)* Under sponsorship of a 
Bureau of Ships contract, further investigations of se- 
lected Teflon mixtures have been conducted. (2) Ma- 
terials were sought that would be particularly suitable 
for electronic components. This article summarizes the 
results gained from this investigation. 


Scope of Research Program 


\ three-pronged program was set up, as follows: 


A. Special-property dielectrics. Basically, a group of 


dielectric materials were desired that would individu- 
ally exhibit one or more of the following characteristics: 
1. Controlled coefficient of thermal expansion and 
contraction 
Improved dielectric strength and lowered suscepti- 
bility to ionization 
Ability to be easily and rapidly extruded 
Improved moldability and machinability 


Increased resistance to degradation by high-energy 


radiation 


numerals ‘ 


end of 


FIG. 1 
Teflon 
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Better high-temperature physical and mechanical 
stability 
Lower dielectric constant 
Improved dimensional stability; decreased cold 
flow 
Low moisture-vapor transmission in thin sections 
High surface and volume resistances under expo- 
sure to high relative humidity 
11. Improved properties in r-f extruded cable dielectric 
B. Magnetic materials. The objective was the evalu- 
ation of characteristics of combinations of Teflon resin 
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Compression, mils 


















aid various fillers selected to provide magnetic mate- 
rals with properties that at present are not commer- 
cially available. 

C. Semiconductive and resistive materials. The ob- 
ective here was similar to that for the magnetic ma- 
terials. 


Vreparing the Mixtures 


Straight Teflon resin is not molded by conventional 
ieans, but essentially by a combination of compression 
ind sintering processes that are roughly analogous to 
that used in producing metal powder parts. This fact 
ias to be kept in mind when developing methods for 
preparing Teflon mixtures. The first requirement is for 
in intimate and homogeneous mixture of the Teflon 
and the filler used. Secondly, since high sintering tem- 
peratures (621 F to 720 F) are required to attain the 
necessary degree of coalescence or fusion in the fin- 
ished mixture, only thermally stable fillers should be 
used. The fine particles of the filler must be thoroughly 
mixed with the resin before the preform is made ready 
tor sintering. 

If the mixture is properly prepared, the resin will 
envelop the individual fine particles of the filler, bind- 
ing them into a homogeneous mass. In this final mixture, 
the inherent properties of the Teflon resin contribute 
to the filler particles a resistance to humidity and to 
fungus, and, to some extent, a chemical inertness. For 
example, molded parts from Teflon-metal mixtures re- 
quire no additional finish for corrosion protection. 

The overall properties of the mixture are determined, 
of course, by the type and percentage of filler used. 
Some general characteristics that can be imparted by 
the addition of fillers to Teflon are summarized in Table 
|. The wide range of fillers available for these mixtures 
is indicated in Table II. The filler materials specifically 
ised in the investigation discussed here are listed in 
Table III, with related areas of product application. 

In selecting the proper material for a filler, the de- 
sign engineer should carefully consider all of the re- 
sultant changes in the characteristics of the Teflon. 
Otherwise he may trade off more in terms of the basic 
idvantages of the fluorocarbon than is gained in the 
subsidiary advantages of the filler. One of the first rules 
which can be laid down is that nothing can be added 
to the fluorocarbon that can improve its electrical or 
chemical properties. (3) These are simply too good 
to start with; and any filler selected will degrade them, 
particularly the dissipation factor and the dielectric 
constant. 

It will also be found that in most filled materials these 
properties are no longer constant over a wide frequency 
range as they are in the original fluorocarbon. Data in 
Table IV illustrate the change in dielectric constant and 
dissipation factor at various frequencies and the di- 
electric strength at 60 cps caused by the addition of 
fillers. But the main applications for filled fluorocarbon 
materials are where some loss in electrical properties 

in be accepted in the light of desired improvements 
in mechanical or thermal properties, or because of re- 

luced cost. Mechanical properties for the filled mate- 

als are summarized in Table V. 

Cost reduction is obviously one of the most important 
objectives for the filled materials. Although the price 

' Teflon has been reduced several times, it is still a 
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Why Teflon Mixtures 
for Dielectric, Magnetic, 


Semiconductive Components? 


You can improve these properties: 


1. Resistance to deformation under load by a factor 
of 10 

2. Resistance to wear by rotating shafts, by as much 
as 500 times 

3. Stiffness by a factor of 4 to 5 

4. Thermal conductivity by a factor of 5 to 10 

5. Compressive strength by a factor of 3 to 4 

6. Hardness by about 10 per cent 





And still keep these Tefion 
characteristics unimpaired: 





Low coefficient of friction 

Heat-resistance (up to 500 F) 

Excellent outdoor durability 

Nonflammability 

Zero water absorption 

Excellent electrical properties (at low filler loadings) 
High flexural strength 


NPP EP EN = 


Although you have to watch out 
for adverse effects on: 





1. Elongation 
2. Impact strength 


* Source: E. |. du Pont de Nemours & Co., Inc., Poly- 
chemicals Department, Bulletin A-8165 ‘’Teflon— 
Properties, Uses, Processing Techniques.” 


relatively expensive material; and in many applications 
it is both highly desirable and design-wise feasible to 
accept some compromise in the characteristics for the 
sake of lower cost. One of the most common materials 
used for this purpose is calcium silicate. It costs only 
pennies per pound in comparison with dollars per 
pound for Teflon, yet, when 5 per cent to 50 per cent 
is added as a fill, the result is a Teflon-bearing material 
low enough in cost to become attractive in many ap- 
plications where the cost of the “pure” (in the com- 
mercial sense) Teflon may be prohibitive. 

Calcium silicate itself is reasonably low in water ab- 
sorption and will withstand temperatures up to 1200 F. 
Dielectric strength of the resultant mixture is reason- 
ably good and molded parts exhibit about the same 
corrosion resistance to the acid groups as does Teflon 
itself. For many less severe applications (from the elec- 
trical standpoint) this mixture will do an admirable 
job. 

Any filler that can tolerate the processing tempera- 


$1 








Aluminum* Feramic 
Asbestos Type C-139 
Barium titanate hos a4i9 
Boron 











Table t!—Available Fillers for Teflon Combinations 


Ferromagnetic materials 






















Monel 


Molybdenum 
Molykote 
.fo 


Moly-sulfide (grade 1, 2 or 3) 


Boron corbide Alnico 5 (150 mesh Mumetal 
Boric anhydride Alnico 5 (400 mesh Nickel 
Bentonite Fibrous glass Nickel-chrome 
Brass 
Bronze =. seit hiell cred Precious metals (platinum, gold, or silver) 
4 6 Ola ctrical grat .. 
Calcium fluoride 2 Quartz 
Calcium silicate Graphite 
1l-lb density Flake Sodium borate 
20.1 ta Colloidal (water 
20-Ib density Colloidal (alcohol) Solder 
Carbon 
Charcoal bone powder tron s 
+ hal Es Miata teel 
Seda on wder a onadee — . Stainless ‘ 
Lamp black sys IRN-2 368 9.15 16 or 3] Carbon (0.10, 0.25, 0.80, 0.90) 
Alnico 5 (150 mesh) Rast tin i Tonk 
: one = (Alta atnaeaatie e Teflon (dyed) 
Ceramics ag : Yellow-green, or blue-green 
Copper i Lead Tin 
Precipitated _ 200 mesh), avg Magnesium 
Type C (325 mesh), avg : Titanium dioxide 
Type LB (200 mesh), avg. Mica oc aN : 
Type M (300 mesh), av Ruby or cleor Zero-Plast (a ceramic-zinc mixture, 
, 9g 
* All metals listed are in powder form. 


Table lli—List of Filler Materials for Teflon Mixtures Investigated Under Bureau of Ships Contract 








Tuning slugs for trimmer capacitors; coils; toroids and matching stubs for 


r-f lines; resistors; semiconductors. 











General-purpose sheet, rod and tube for insulators. Materiol is stiffer 


than conventional insulation but exhibits good electrical characteristics. 































using this filler to modify the coefficient of thermal expansion. 


Slot insulation; coil forms; other similar insulating parts. Maximum pos- 


for a Teflon-bearing material is obtained by 





Filler makes it possible to increase dielectric constant to a desired level. 





Radio-frequency transmissions; spacer tubes; windows. 





General-purpose rigid insulation material, with optimum electrical prop- 


erties obtainable from any filler listed. 





General-purpose insulation, with filler providing increased resistance to 


Indicated for application where exposure to 












tures required for Teflon can be used. This tempera- 
ture requirement limits the permissible amount of or 
ganic fillers, but most inorganic materials are suffi- 
ciently heat-stable to escape this limitation. (In some 
borderline cases a heat treatment for degassing pur- 
poses may be used prior to mixing.) The choice of a 
specific filler and filler loading depends on the needs 
of the particular application for which the composition 
is intended. As a general rule, the filler should be used 
in the smallest particle size in which it is available to 
obtain the maximum physical properties. 










Actually, an investigation of filled Teflon can assume 
a real magnitude since theoretically the number o! 
possible fills extends into the 10" power. Also, there 
are at least six variables that singly or in combination 
can operate to change the characteristics of the final 
mixture: Percentage of fill; method of mixing; method 


of molding; method of sintering: particle size of the 
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Tuning slugs; resistors; magnets; semiconductors. 


Sample Specific 
code No. Type of filler gravity | Particle Size 
M1-429-9 Ferramic J 4.49 vee. 60 ‘mesh 
M1-408 Mica, ‘cleor "a 2.46 325 mesh @ 
MI-425 Zero-Plast, A-2410, 2.28 325 mesh 
sible dimensional stobili 
MI-422 Titonium dioxide | 388 | % to 4 ler mc pe 
| (rutile) microns 
M1-403 Barium titanate, 5.14 % to 3 
technical grade microns 
MI-418 | Quartz, No. 7900 2.16 | 325 mesh 
MI-451 Calcium boride 2.03 40 mesh 
M1-404 Boron carbide 2.36 200 mesh neutron bombardment. 
MI1-446 Litharge 8.38 6 microns radioactivity is present. 
Ml-427-8 | tron-9 4.76 8 microns 
MI-427-18 | Carbonyl iron HP | 7.13 | 10 microns | 


Huorocarbon resin; particle size of the fill. 


Several methods are used for the preparation of the 


filled materials. They are: 
1. Coagulating Teflon dispersion in the presence of! 


the filler 


2. Pulverizing Teflon molding powder with filler in 
suitable equipment 
3. Grinding the molding powder and the filler at very 


low (liquid nitrogen) temperatures. 


Little, if any, difference in physical properties is 


found between the end products prepared by the thre« 


methods. 


Test Methods 


Wherever possible, standard test methods and sam 


ple configurations were adhered to. Deviations in tes! 
methods or sample were made where necessitated by) 
manufacturing limitations or where the method itse!l 





ELECTRICAL MANUFACTURING 











FIG. 2—Heat distortion for Teflon compared 
to range (in color) for filled materials, in 
terms of deflection in mils vs temperature. 


was not deemed adequate to cover the range of prop- 
erties under consideration. Generally, modifications 
were necessary in the basic methods used, whether 
ASTM or Federal Specification L-P-406b ( Plastics, Or- 
ganic: General Specification, Test Method ). Space lim- 
itations preclude a detailed description of the test 
methods, but the necessity for modifications should be 
remembered. 

As an example: In testing for heat distortion, the test 
specimen length was changed to 4 in. 
the 5 in. 


4, in. from 
4 in. called for in L-P-406b so as to pro- 
vide a more readily prepared specimen and also so 
as to increase somewhat the stiffness of the specimen. 
(gain, since Teflon is not affected in its chemical struc- 
ture by temperatures of up to the order of 500 F, it 
was desirable that the various thermal tests be con- 
tinued to that level. However, no standard liquid heat- 
ing medium was available for use in that range. The 
heating medium was therefore changed to air within 
an electrically heated chamber, with the temperature 
rise suitably controlled by means of standard stepless 
transformers. This method of heating has been utilized 
in other high-temperature test equinment where sim- 
ilar considerations were encountered. 


Properties of Filled Teflon Compositions 

The electrical and physical properties collated in 
Tables IV and V are the most complete data available 
today for filled Teflon compositions. 

Variables such as filler, filler loading, uniformity of 
the blend, and molding and annealing techniques de- 
termine the physical properties of filled Teflon com- 
positions. Analysis of test data that follows suggests 
the range of properties that may be obtained. When 
comparing properties achieved with different fillers, 
it is important that comparisons be made on stocks 
having equal volume loadings of filler. Figs. 1, 2, 3 and 
t illustrate typical results with fillers. 


Analysis of Electrical Test Data 

On all of the electrical tests five samples were used 
so as to obtain a more accurate average than possible 
with two or three. 

In the measurement of dielectric constant and dis- 
sipation factor, frequencies extended from 50 cps to 
70 me as noted in the tabulation. This provided a fairly 
representative grouping of frequencies. Due to the 
limitations of the equipment on hand, testing could not 
exceed 70 me. 

An aluminum container, filled with silica gel crystals, 
was fabricated and attached to the dielectric sample 
holder in order to remove the moisture content from 
the sample holder chamber. By keeping the tempera- 
ture and humidity within the room constant, and the 
moisture in the sample holder constant, it was felt that 
all samples were tested under the same conditions. 

In most instances, the dissipation factor of the high 
percentage fills of Zero-Plast, barium titanate, boron 
carbide, Iron-9, and carbonyl (Grade HP) could not 
be recorded due to test equipment limitations. 
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\ correlation point was decided upon to check both 
the accuracy of the equipment and the validity of the 
readings. A frequency of 100,000 eps was chosen, since 


this was the cross-over point of the two equipments 
used. 

The surface and volume resistivity was again limited 
by the testing equipment, the range being from 0.5 to 
2 x 106 megohms. In most cases the filled materials 
were beyond the maximum value of the equipment. 
To prevent contamination of the samples under test the 
electrodes were cleaned with alcohol before inserting 
samples for testing. The samples were conditioned 
after cleaning for a period of 40 hr. Contamination of 
the samples was kept to a minimum by wearing rubber 
gloves. The General Radio Company TYPE 1862-A 
Megohm-meter was used. 

To correlate the dielectric strength readings, three 
of the five samples were cut down to 30 mils and the 
remaining two left at % in. thickness. 

Due to flashover, these %-in. samples could not be 
broken down. These were then cut down to 60 mils. 
Even at this thickness flashover played a large part in 
testing. Therefore, to complete the dielectric strength 
tests, the samples were immersed in oil. This eliminated 
flashover and gave us an accurate reading of the sample 
itself. It was noted in some of the samples containing 
metal fills that, due to the extremely low volts-per-mil 
of the sample, readings could not be obtained on the 
available equipment. 


Analysis of Mechanical Test Data 

To reduce the calculation load, specific formulas 
were developed from known volume-weight relation- 
ships and applied to calculation of the loadings. Al- 
though all final calculations were made on a volumetric 
basis, the actual compounding of the mixture was done 
on a careful weight basis. 

The original mixes were made up on a weight basis 
only. By using the actual specific gravities of the sin- 
tered samples, the apparent specific gravities of the 
fillers were calculated, assuming the Teflon involved 
in the sample had a specific gravity of 2.14 (which was 
the value obtained for pure Teflon samples). The 
second-round samples are prepared on a volumetric 
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FIG. 3—Stiffness characteristics of 
Teflon compared to range of values 
(in color) for filled materials. 









;ound samples were set up. All tabulated and plotted 
results have been set up using the calculated volume 
loadings based on specific gravity figures obtained in 
the fillers themselves. Even though the absolute spe- 
cific gravity figures may not be totally correct, it was 
felt that the studies made were highly indicative of 
filler characteristics. 

Through the use of the volumetric loading basis, easy 
comparison was made between calculated specific grav- 
ity figures and those actually obtained in the samples. 
These comparisons showed that as the loading of the 
mixtures increased, a greater discrepancy occurred be- 
tween actual and theoretical figures. At the lower load- 
ings, good correlation took place showing that the sam- 
ples were practically at optimum density. As the 
loading increased, the samples were largely below the 
calculated gravity showing tendency toward loss of 
properties. The indication would be that lighter load- 
ings would require either higher initial pressures in 
the preforming process to better consolidate the sam- 
ples or that, due to greater dispersion of the Teflon 
particles through deflection with the fillers, less bond 
strength was developed with correspondingly greater 
tendency to springback. 

Ultimate density did not occur at the higher loadings. 
This was also evidenced by greater water absorption 
of most of the samples. In some instances, where the 
higher loadings resulted in samples having actual gravi- 
ties close to theoretical gravities, water absorption 
figures did not increase too greatly. This feature ap- 
parently shows better compatibility of those fillers with 
Teflon and may be eventually tied in through study of 
the filler characteristics such as particle size and shape. 
It may also be possible to determine whether some 
interaction occurs between the fillers and Teflon in 
the sintering process. 


Applications to Components 


Most of the applications of filled Teflon compositions 
to electronic components have been indicated in Table 
III. Here the inherent dielectric properties of Teflon 
are predominant, modified as indicated by the various 
fillers. Teflon, as has by now been frequently reported 
in literature, in its commercially “pure” form combines 
nearly all the characteristics of the perfect insulator. 

In other areas of application, combination of various 
metal fills with the fluorocarbon resin appear quite 
promising. Probably the most outstanding of these is 
the use of Teflon for bearing surfaces, also for parts 
that require greater rigidity than can be provided by 
Teflon alone. For bearing surfaces, Teflon by itself is 
ideal where corrosion resistance is needed, but due to 
a lack of abrasion resistance, its use has been limited 
to low loads and low running speeds. Preliminary ex- 
periments with filled fluorocarbon materials for this 
purpose indicated that glass fibers improved the char- 
acteristics considerably. Mixtures are now undergoing 
tests to evaluate their relative performance at various 
loads and speeds as well as lubricant effects. 

Certain applications of filled fluorocarbons for bear- 
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ing surfaces and as impellers in chemical pumps have 
been previously described in this publication. (2) 

Still another attractive possibility for filled Teflon 
materials is in the production of magnetic components. 
Where the Alnicos are used as the fill, the normal situ- 
ation becomes reversed and the properties of the fluoro- 
carbon become subservient. The result of the combi- 
nation is an easily machined permanent magnet. How- 
ever, machining of these metal-filled compositions 
causes the loss of the protective characteristics offered 
by the fluorocarbon to the Alnico particles. 

In some applications, the magnetic materials can also 
be used to advantage as fills for the production of trans- 
former cores, relays, and the like. The permeability, 
of course, is lowered, but hysteresis and eddy currents 
are practically reduced to zero since each minute par- 
ticle of the magnetic alloy is enclosed in the body of 
the fluorocarbon. 

In some of the higher-frequency applications, the 
laminations of magnetic alloys would have to be so 
thin, that it is economically competitive to use filled 
Teflon for the sake of eliminating the laminations, even 
though the permeability is less. Similarly, there are 
many applications of magnetic materials involving air 
gaps where it is possible to use Teflon for dielectric 
strength and to lessen the size of the air gap. Here the 
lowered permeability is less important since most of 
the losses of magnetomotive force appears across the 
gap in any event. 

The relatively high coefficient of thermal expansion 
of commercially pure Teflon has already been men- 
tioned as one of its major disadvantages. This can be 
rectified by means of filling techniques. The resulting 
improvement is particularly valuable in components 
for aircraft or other mobile equipment which must un- 
dergo large and sudden temperature changes. Best re- 
sults have been obtained with a ceramic fill (such as 
U. S. Gasket’s Zero-Plast) having a negative tempera- 
ture coefficient. 

In a ceramic-Teflon composition, the thermal effects 
counteract each other and the common temperature 
coefficient is greatly reduced. Temperature changes 
simply cause stresses in the neighborhood of the indi- 
vidual particles while the shape of the complete speci- 
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One attractive application 


under development is in ruggedized tubes. It is hoped 
that by using ceramic-filled Teflon insulation, the phys- 
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men remains nearly constant. A mixture of lithia, alu- 
mina, and silica is used, which is a high-Q material 


with good electrical properties and suitable for high- 


temperature operation. 
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FIG. 4—Effects un dissipation factor at various 
frequencies on a filled Teflon by various percentage 
admixtures of a filler material. This graph repre- 


sents the results obtained with 


titanium dioxide. 





rials to eliminate some undesirable characteristic of 
the pure Teflon polymer. The latter has many advan- 
tages as an insulator in radiation-measuring equipment 
such as counters and electrometers. Of specific impor- 
tance are the high surface and volume resistivities com- 
bined with ease of handling and machining. Against 
these factors, though, pure Teflon shows a loss in ten- 
sile and impact strength over a period of time when 
exposed to neutron bombardment. Encouraging results 
are seen from the use of boron as a filler material to 
improve this radiation resistance. Owing to the high 
cost of boron itself, however, boron carbide and boric 
anhydride are more practical. 


Conclus‘on 


Different methods of loading the filled Teflon and 
other variables, such as particle size of the fillers, have 
a correlation with the end properties. A study of the 
test results has made it possible to develop a long series 
of conclusions that reflect and define these patterns of 
change for the benefit of the design engineer. Some of 
the more applicable conclusions are quoted here from 
the complete report. (2) 

1. The use of volumetric loading rather than weight 
loading affords a more logical basis for comparison of 
mechanical and electrical properties. 

2. Water absorption figures generally increase as 
loading increases. 

3. In those samples in which the water absorption 
does not markedly increase with increased loading, 
there is good correlation between actua! and theoret- 
ical specific gravity figures indicating: (a) less spring- 
back; (b) sufficient pressure was used in preforming 
of sample; (c) a particle shape that is more conducive 
to better packing and more intimate bonding with 
Teflon. 

4. Ultimate tensile properties can generally be con- 
sidered to decrease as loading increases. 

5. Elongation properties decrease markedly as load- 
ing increases. 

6. Light loadings of some samples such as approxi- 
mately 10 per cent by volume of Iron-9 and carbonyl 
iron actually indicated reinforcing properties. This was 
evidenced by higher tensile strengths and equivalent 
elongation in comparison with commercially pure 
Teflon. 

7. Stiffness tests show that for up to approximately 
20 per cent volumetric loading an increased stiffness 
is due to reinforcing effects of the fillers. 

8. Above 20 per cent volumetric loading the tend- 
ency is toward rapidly decreasing stiffness with values 
inferior to those of pure Teflon. 

9. From data available, it is apparent that the range 
of 10 to 20 per cent volumetric loading produces opti- 
mum stiffness properties. 

10. From 10 to 30 per cent volumetric loading ap- 
parently increases the heat distortion temperature of 
filled Teflon compounds. 

11. The particle shape apparently has more influence 
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over heat distortion than some of the other mechan- 
ical properties evaluated. 

12. Greater resistance to heat distortion of filled 
compounds can theoretically be traced to reduction of 
the thermoplasticity of the mixture through introduc- 
tion of a volume of nonheat sensitive material and its 
consequent resistance to molecular slippage. 



































13. The coefficient of linear thermal expansion ap- 
parently does not decrease to any appreciable extent . 
below 20 per cent volumetric loading. The trend shows 
progressive decrease in expansion as loading increases. 

14. Both Zero-Plast, ceramic type 2410, and calcium 
boride show tendency toward more rapid decrease in 
thermal expansion at lower loadings than the other 
fillers investigated. 












































15. Compressive stress values increase with in- 
creased loading up to approximately 30 per cent volu- 
metric loading. The optimum loading was apparently 
not reached as shown by the trend to a constant rise 
with increased loading. 

16. In all cases compressive stress values were in- 
creased through loading as compared with pure Teflon. 

17. Particle shape and size may influence resistance 
to compressive deformation. 

18. Thermal shock tests proved the stability of filled 
formulations over a total temperature range of 570 F. 
(Pure Teflon samples showed some tendency toward 
warpage. ) 

19. Filled materials are not too capable of fabrica- 
tion into cable tapes and the like by presently used 
skiving practices due to impaired machining properties 
of filled materials. 

20. Filled materials show generally increasing ma- 
chining difficulties as loading increases. This is appar- 
ently directly related to the hardness characteristic of 
the fillers. The best utilization of filled materials should 
be in molded applications; however, new molding 
techniques may have to be developed to obtain opti- 
mum properties. | 

21. The dielectric constant of filled materials de- 
creases as the frequency increases. By increasing the 
percentage of fill, the dielectric constant is increased. 

92. The dissipation factor in general will tend to 
increase as the percentage of fill material increases. 

(Continued on page 326) 
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An EvecrricaL MANUFACTURING Staff Report 


Electronic Pantograph in 


Contouring Machine 


soe? 


FIG. 3—Basie operating 
cycles of left-hand © slide 
under electro-hydraulic con- 
trol. Cutting tool can be 
made to feed left to right or 
right to left at the will of 
the operator. 


FIG. 4 (Below) Sectional 
view of typical workpiece 
that can be machined con- 
veniently under templet con- 
trol. 


) 
j 
| 
: 
' 
' 


ae i pe 


FIG. 1 (Above)—Templet-controlled section of Ex-Cell-O ma- 
chine in operation, Left-hand slide has been lifted clear by 
hydraulic cylinder. FIG. 2 (Right)—This view shows piece 
secured to table and rotated under cutting tool having horizontal 
and vertical coordinate movements. 





Even in this age of automatic control, the Ex-Cell-O 


Precision Contouring Machine must be called a design marvel. 


It accurately reproduces templet contours on the surfaces of round, flat parts. 


Using phase-shifting and phase-sensitive circuits, the electronic link 


between tool and templet is so accurate that only mechanical factors 


limit the tolerances attainable on the finished workpiece. 


\UTOMATIC MACHINING of intricate shapes in tough 
alloy steels with speed-sensitive carbide cutting tools 
has created new drive and control problems in machine 
tools. To the inherently complex contour follower con- 
trol of tool feed in a turning machine must be related 
the variable speed of the work table to maintain con- 
stant peripheral cutting speed. Such problems were en- 
countered in the design of the Ex-Cell-O Style 426-A 
Vertical Precision Contouring Machine, Fig. 1, which 
was built in response to the demand for fast, accurate 
machining of large, round parts. Jet-engine compressor 
wheels are typical. It performs such operations as pre- 
cision contouring, boring, turning, facing, grooving 
and rabbeting. 

In essence, the machine consists of a motor-driven 
rotary work table and an elaborate system for mount- 
ing and feeding single-point tools over the table. The 
part is secured to the table, Fig. 2, which is then ro- 
tated at some desired speed. A compound slide carries 
the tool holder enabling power positioning of the tool 
vertically as well as at any point along the radius of 
the part. 

\ctually, this contouring machine is an adaptation 
of a vertical boring mill and equipped with two com- 
pound slides, each of which is separately controlled. 
The left-hand slide consists of a vertical slide support- 
ing a horizontal tool slide, both of which are actuated 
by hydraulic cylinders in conjunction with electrical 
circuits. The vertical slide provides feeds for turning, 
boring and rabbeting, while such operations as facing 
and grooving are done during the feed stroke of the 
horizontal slide. 

These feed strokes can be controlled manually or 
can be made to follow a preconceived program of 
motions by means of automatic electrical control. For 
example, with proper arrangement of limit switches, 
the tool can be fed vertically into a part at some se- 
lected rate of speed. When the tool has penetrated to 
i desired depth, it is retracted to some height, then 
moved horizontally across the part. At the end of this 
horizontal travel, the tool is lifted from the work and 
returned to its start position. This program of feeds 
would be typical of those established for automatic 
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Task-Force Assignments 


FAR BEYOND the scope of one-man invention, the con- 
touring machine actually involves the skills of a four- 
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company engineering task force. Here are each firm’s 


a at: 


assignments, as detailed in the article: 


Ex-Cell-O Corporation: Design and build a precision 
dual-section machine tool. Engineer one section com- 
pletely for elec tro-hydraulic control. Make provision for 
operating the second section under electronic contouring 
control. 


The Reliance Electric and Engineering Co. :Design 
and build an adjustable-speed table drive incorporating 
tachometer feedback, fade-in field weakening, electronic 
speed regulation, spillover speed-limiting circuits and a 
hyperbolic reactor. 


Voss Engineering Company-Raytheon Manufac- 


turing Company: Design and build a two-motion du- 
plicator using a variable-reluctance transducer, vector 
manipulating circuits, full 360-deg phase-sensitive de 


modulators and half-cycle thyratron control. 


rabbeting and facing of round, flat parts. The basic 
operating cycles obtainable with the left-hand slide 
are depicted graphically in Fig. 3. 

The left-hand section of the apparatus cannot con- 
veniently machine the contours of parts having com- 
plex cross-sections. Some idea of the problems involved 
in such contouring can be gotten from Fig. 4, a sec- 
tional view of a turbine wheel having concave surfaces 
of varying radii, tapered midsection and an oblique 
rim. The machining of like workpieces is accomplished 
with the templet-controlled right-hand compound 
slide. A tracer carried on the horizontal member of the 
right-hand compound slide governs both vertical and 
horizontal movements in contouring operations. The 
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FIG. 














tracer stylus follows the form on a hardened-and- 
g/ound flat steel templet. 

Both vertical and horizontal members of the con- 
touring slide are operated through ground lead screws 
driven by individual 2-hp, adjustable-speed electric 
motors. A two-dimensional electronic tracer control, 
using signals from a variable-reluctance tracing head 
or follower, controls the speed and direction of rota- 
tion of the lead-screw motors. By the combined oper- 
ition of these motors, the tool can be made to travel 
radially across a circular part, being raised and low- 
ered in precise agreement with the surface of the 
templet. The cross-section of the finished part will, 
therefore, be identical to the templet outline. 

The machine is designed so that either slide may be 
operated independently or in sequence, with the right 
slide going through a machining cycle and then the 
left slide. The right slide may be set up through a 
selector switch to feed left or feed right. A selector 
switch is also provided to set up the left hand slide to 
face left or right or to perform vertical grooving. 

Table Drive. The selection of a suitable adjustable 
speed drive for the table was made difficult by a re- 
quirement for constant cutting speed during contour- 
ing. As a tool is moved across the work, the radius of 
the cut increases or decreases depending on whether 
the movement is away from or toward the axis of ro- 
tation. The relative speed between tool and workpiece 
will, therefore, also increase or decrease if table speed 
is kept constant. To further complicate the drive re- 
quirements, this constant cutting speed must be main- 
tained at any setting between the limits of 300 and 
1200 fpm. To achieve such results, use of a wide-range 
idjustable speed drive with some type of feed-back 
control was clearly indicated. 

The objective of constant cutting speed was met by 
a modified Reliance V-S drive. Speed of the 25-hp 


Mox. speed 


Motor speed —> 


Reactor position —> 


FIG. 6—Family of curves showing 
relationship between reactor out- 
put and speed of table drive motor. 
Each curve relates to a_ specific 
setting for cutting speed. 


motor used as part of the drive can be adjusted from 
100 to 400 rpm with essentially constant torque and 
from 400 to 1,600 rpm with essentially constant horse- 
power. Basically, the Reliance V-S equipment com- 
prises a d-c table-drive motor operated from an a-c to 
d-c motor-generator set. In addition, a control system 
is furnished to adjust and regulate the speed of the 
d-e drive motor by varying armature voltage and field 
current. Some of the special circuits and devices in- 
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FIG. 5—Assembly drawing of movable-core i 
reactor used for sensing tool position and ‘ 


providing control signals for adjustable- ' 
speed table drive. Note eccentric coil shape 
for non-linear output. 


corporated in this control are listed below, followed 
by a description of the purpose and operation of each. 

(1) A signal-type VSS electronic panel. 

(2) Aspecial VSS reactor having an output voltage- 
displacement characteristic that is a true hyperbolic 
function. 

(3) A “fade-in” system for weakening the d-c motor 
fields, consisting of a bias supply, a diode clipper cir- 
cuit and a potentiometer. 

(4) A controlled electronic exciter for the motor 
fields, plus a signal resistor to govern the fade-in 
system. 

(5) A VSR regulator arranged for tachometer-buck- 
ing speed regulation. 

(6) A tachometer mounted on the drive motor as 
the speed-signal source. 

(7) Aseparate voltage-regulated bias supply for the 
tachometer speed-setting circuit. 

If the table speed is to be proportional to the radial 
position of the cutting tool, it is necessary to provide 
some type of transducer that will “inform” the drive 
of the location of the tool. The transducer chosen in 
this application is a movable-core reactor, Fig. 5, fas- 
tened to the horizontal slide on the contouring side of 
the machine. A rod attached to the core rides on a 
wedge cam mounted in a fixed location on the machine 
structure. Thus, whenever the slide moves horizontally, 
the vertical position of the core within the reactor coil 
is changed. The voltage drop across the reactor is, 
therefore, a function of tool position. 

As the tool travels across the work, the relationship 
between tool position and spindle speed is hyperbolic, 
not linear. At zero radius, infinite spindle speed is re- 
quired to maintain constant cutting speed while at 
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infinite radius, zero spindle speed is required. The 
curve between these extremities is a hyperbola. Rather 
than use a hyperbolic cam to achieve the necessary re- 
lationship, Reliance engineers designed a reactor to 
produce very nearly a hyperbolic output over a wide 
speed range when actuated by a linear cam. The pur- 
pose was to simplify cam design and manufacture. 

The family of curves obtained from the system is 
sketched in Fig. 6. Each curve is a hyperbola and rep- 
resents a single value of surface speed. Adjustment of 
the value of surface speed is made with a potentiometer 
over a 4-to-1 range. A limiting circuit is employed to 
prevent the motor speed from exceeding 1600 rpm. 
When the regulator input signal approaches the value 
corresponding to 1600 rpm, a biased diode conducts 
and prevents further rise in input. This is a safety fea- 
ture made necessary by the large work diameters in- 
volved and the consequent possibilities of excessive 
centrifugal forces. 

Speed Regulator. The regulator chassis furnished as 
part of the drive is a high-gain electronic amplifier con- 
trolling the grid bias of a single-phase thyratron rec- 
tifier. The output of this rectifier is used to supply d-c 
excitation to the generator field in the m-g set. Through 
this arrangement, the adjustable output of the amplifier 




























FIG. 10 


Assembly drawing of follower. 











FIG. 8 (Left) 
follower. 





Both are mounted on the horizontal member. 
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controls the terminal voltage of the generator and 
hence, the speed of the table drive motor. When th« 
amplifier input comprises appropriate signals, it i 
adaptable to accurate speed regulation. 

When the left-hand section of the machine tool is 
operating, the input signals to the regulator amplifie: 
are derived from a voltage-regulated d-c supply and 
the tachometer coupled to the table-drive motor. The 
output of the former is determined by means of a man 
ual speed-setting potentiometer, seen in the circuit 
diagram, Fig. 7, while the tachometer voltage is di 
rectly proportional to the speed of the drive. The oper 
ator selects some constant table speed by adjusting th« 
potentiometer setting, which, in turn, determines the 
generator excitation and motor speed. The tachomete1 
provides a feedback voltage which is compared against 
the reference voltage. The action of the regulator am 
plifier is to keep the error between these voltages at 
some fixed value by continuously adjusting generato: 
excitation to compensate for any fluctuations in th 
speed of the table drive motor. 

The regulator amplifier is also used to control tabk 
speed during contouring. Since now constant surface 
speed rather than constant spindle speed is the re 
quirement, the inputs to the regulator amplifier consist 
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Stylus is protected from overdeflection by toggle device. In 
addition, the electrical control circuits incorporate an overdeflection relay. 


View of right-hand compound slide showing the mechanical relationship between cutting tool and 
FIG. 9 (Right) 
Latter is secured to the machine structure while the follower rides on the tool slide. 


Follower stylus in contact with templet. 











(| the tachometer voltage plus a voltage from a ref- 
«rence source whose output is controlled by the reactor 
‘scribed previously. Thus, generator excitation and 
iotor speed are adjusted continuously in conformance 
ith the changing reactor signals. Again, the tachom- 
-ter voltage is a feedback signal used to insure that 
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volts, 2 amp with a minimum voltage that may be set 
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between 30 and 200 volts. Thus, a wide range of out- 
puts, having a hyperbolic relationship with plunger 
position, is available for input to the regulator ampli- 
fier. A selenium-rectifier “spillover” circuit is featured 
in the VSS chassis to limit the maximum output voltage 
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FIG. 12—Block diagram of electronic circuits for two-motion duplicator. 


Most sections are in duplicate since two input signals are to be processed. 





FIG. 11—Vector diagram showing 
forces set up when the stylus is 
brought into contact with the templet. 
Pressure P is always normal to the 
slope of the templet contour at any 
given point. 


the table at all times is rotating exactly at the speed 
called for by the reactor. 

Reference Source. The VSS electronic panel is the 
source of reference voltage fed to the regulator ampli- 
lier during contouring. This panel incorporates a spe- 
cial phase-shift bridge circuit into which is connected 
the two-coil, air-core, iron-plunger reactor. Full out- 
put of the bridge is obtained by % ,-in. movement of 
the plunger. The output of the bridge controls the 
trids of two thyratron tubes in a conventional rectifier 
ircuit. The unit provides a maximum output of 230 
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and, consequently, maximum drive speed, regardless 
of plunger position or speed setting. This spillover 
circuit makes use of the fact that selenium rectifiers 
exhibit a comparatively high value of forward resist- 
ance at low voltages. When the applied voltage rises 
above a certain magnitude, its forward resistance drops 
and the rectifier suddenly conducts current. 

Fade-In Control. Up to this point, the only means 
mentioned for adjusting the drive-motor speed has 
been control of armature voltage by varying the output 
of the m-g set. In this application, the range of speeds 
available with armature-voltage control is not sufficient 
and it is necessary to achieve greater speed variations 
by controlling the excitation of the drive motor field 
as well. For this purpose, a controlled electronic ex- 
citer is added to the basic V-S drive to supply a d-c 
voltage to the main field of the d-c table-drive motor. 

The unique feature of the electronic exciter is the 
manner in which it is automatically brought into play 
when required. Thus, at the lower end of the speed 
range, only armature-voltage control is effective. For 
higher speeds, the exciter begins to share in the control 
efforts by progressively weakening the drive motor 
field. The objective of this sequential action is to main- 
tain full motor field—and consequently full motor 
torque—over as great a portion of the operating speed 
range as possible. 

The input signal to the electronic exciter is the dif- 
ference between the voltage tapped from the generator 
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armature and a feedback voltage proportional to the 
motor main-field current. At low voltages, the gener- 
ator signal is blocked off by a rectifier spillover circuit. 
In this case, the output current from the exciter to the 
motor field is controlled only by the setting of the field 
current feedback resistor. In effect, the motor operates 
on full field in conformance with the setting of this re- 
sistor. When the generator voltage exceeds an estab- 
lished value, it is an indication that the added effects 
of field weakening are needed. 

Now, the exciter spillover circuit conducts so that 
the exciter output is made to decrease with increasing 
generator voltage. The motor field is thus automatically 
weakened as the generator approaches maximum volt- 
age. Motor speed reaches maximum field-weakened 
value at full generator voltage. At standby, the gener- 
ator voltage input to the exciter is shorted, holding the 
exciter full-on. The term “fade-in” is used to describe 
the gradual manner in which field weakening is brought 
into action. This is in contrast to some step systems in 
which maximum generator voltage must be reached 
before field weakening is employed. 

Fig. 7 is a schematic wiring diagram for the adjust- 
able-speed table drive. The shaded areas show the 
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various auxiliary chassis described above that were 
added to the basic V-S drive to meet the requirements 
of this special application. Most of these auxiliary chas- 
sis are standard units so that the design of Fig. 7 fol 
lowed more or less the “building-block” approach. 
Two-Motion Duplicator. For contouring, the cutting 
tool is made to follow the outline of a templet under 
the control of an electronic servo system. The system 
to be described here is the Voss-Raytheon Two-Motion 
Duplicator, designed by engineers of Raytheon Mfg 
Co. Briefly, the servo consists of an input device, whic!) 
is the templet; electronic error-detecting and amplify 
ing circuits; and the two controlled 2-hp motors driving 
the vertical and horizontal leadscrews of the right 
hand compound slide. The servo loop is closed by th 
direct mechanical link between drive motors and th« 
controlled compound slide to which cutting tool and 
follower (tracing head ) are both rigidly attached (Fig 
8 shows mechanical detail of tool and follower mount 
ing on the horizontal slide). Hence, information is 
immediately and continuously fed to the input end o! 
the servo to indicate how closely the output is followin: 
the control commands. This closed-loop feature is re 
sponsible for the high accuracies attainable. 
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FIG. 14—Schematic diagram of computer section of 
the two-motion servo. Circuits begin with the follower 
transformers and carry through to the points where 
two a-c signals are fed into the discriminators. 


The relationship between templet and follower is 
apparent in Fig. 9. The templet is fixed to the machine 
structure in a plane parallel to the plane in which the 
cutting tool moves. The templet is contacted by the 
stylus of the follower, which is a transducer of the vari- 
able-reluctance type. 

Fig. 10 is an assembly drawing of the follower. The 
housing is fixed in position. An axial shaft within the 
follower is supported by a flexible diaphragm at the 
front end of the follower housing. An extension of the 
shaft beyond the diaphragm serves as a tracing stylus 
which may be deflected in any radial direction with 
the diaphragm as a fulcrum. The opposite end of the 
shaft inside follower housing has an extension in the 
form of a cantilever spring terminating in a steel ball 
which fits a ground and lapped bushing supported by 
the rear housing. This spring provides the restoring 
moment which returns stylus to its neutral position 
when free of the templet. 

The shaft end also supports the primary of a trans- 
tormer which is energized by a voltage obtained from 
the line through an adjustable phase shift circuit. The 
transformer secondary consists of 4 coils positioned 
ibout the primary at 90-deg intervals, 2 coils aligned 
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with the horizontal axis, and 2 aligned with the ver- 
tical axis, all in a plane perpendicular to the fol- 
lower axis. The horizontal coils are connected in series 
opposition as are the vertical coils. 

This construction provides two outputs from the 
follower. At zero stylus deflection, the voltages across 
both secondary windings are equal and the output is 
zero. If now, the stylus is shifted in an exactly vertical 
or exactly horizontal direction, the resulting movement 
of the transformer primary upsets the balance and 
voltage appears across the vertical or horizontal out- 
put leads respectively. The two a-c signals from the 
follower are proportional in amplitude to stylus de- 
flection and have opposite polarities for opposite di- 
rections of deflection from free position, along each of 
the two orthogonal coil axes. These follower output 
signals are combined vectorially to produce a resultant 
electrical vector which represents, by its amplitude 
and phase respectively, the magnitude and direction 
of stylus deflection. 

For excessive deflections, beyond the normal oper- 
ating range, a relay actuated by follower output signal 
magnitude serves to deenergize the drive motors. Fur- 
ther protection for the work and the follower is pro- 












































FIG. 13—Two-motion duplicator package, above, consists 
of cabinet housing six control chassis; two 2-hp slide 
motors; and operator’s control panel. 


vided by a mechanical overtravel mechanism which 
allows the stylus to depart about 20 deg from its usual 
axial alignment without damage. 

A diagram, Fig. 11, shows the deflection components 
set up when the stylus is brought into contact with the 
templet. Reduced to its simplest terms, the primary 
objective in contouring is to have the stylus move 









around the templet at constant tangential velocity and 
with constant deflection. This velocity besides main- 
taining constant magnitude must shift in direction 
whenever there is a change in templet contour. This 
result is accomplished by operating the two reversible 
motors driving the horizontal and vertical slides, at 
continuously controlled speeds which will combine to 
impart such tangential velocity to the stylus. 

Assuming the frictional component to be negligible, 
deflection of the stylus tip due to pressure against the 
templet is normal to the contour. Pressure vector P 
causes a displacement of the tip which unbalances the 
magnetic circuit within the follower, generating elec- 
trical signals proportional to the components of the 
pressure vector, P;,, and P,,. These components can be 
combined and used to produce a resultant vector ve- 
locity of the stylus which will be perpendicular to pres- 
sure P and, hence, tangent to the templet contour as 
desired. 

Block Diagram. The electronic circuits of the two- 
motion duplicator are shown in block form in Fig. 12. 
Note that since there are two motors being controlled, 
most of the circuits are in duplicate—one set acting on 
horizontal signals and the other, on vertical signals. 
The dotted lines from the motors to the follower rep- 
resent all intervening mechanical linkages consisting 
of gearing, the orthogonal leads screws and the ma- 
chine slides. 

The purpose of the filters and the first signal ampli- 
fiers is to assure good signal-to-noise ratio at the first 
vector adder. Among the noise or unwanted fre- 
quencies screened out by the filter are those of the 
mechanical vibrations generated in the machine. The 
two signals from the follower are of the same or op- 
posite electrical polarity, depending upon the direction 
of the stylus deflection. In order to vectorially combine 
the signals representing the quantities P,, and P,, the 
signals need be 90 deg apart as shown in Fig. 11. The 
needed phase shift is provided by the first phase ro- 
tators. In this stage, the horizontal signal is shifted 45 
deg in one direction and the vertical, 45 deg in the 
other direction. 

It has been stated that the signals representing de- 
flection components P;, and P,, can be combined and 
used to impart to the follower a vector velocity of con- 
stant magnitude, and a direction always tangent to the 
templet contour. The method of obtaining such a ve- 
locity vector will now be described. The signals orig- 
inating in follower and processed as outlined above are 
applied to the First Vector Adder. The output of this 
adder appears at TP 104 as the amplified vector sum 
of the quadrature related component signals applied 
to its grids. The magnitude of this vector sum repre- 
sents the magnitude of stylus deflection and its elec- 
trical phase with respect to line voltage represents the 
direction of the pressure vector P on the stylus tip. (It 
will become evident later that the phase discriminator 
anode voltage obtained through transformers from the 
line is the actual system phase reference when final 
alignment is made.) It is evident that a constant de- 
flection of the stylus tip with respect to follower is nec- 
essary if the follower (and tool) path is to duplicate 
exactly the contour of the templet traced. (The stylus 
tip is made larger on its radius by 0.008 in., the stylus 
operating deflection, to insure a 1-1 duplication.) 
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The method of maintaining such constant stylus di 
flection will now be considered. Briefly, the magnitud 
of V1, the First Vector Adder output (proportional t 
stylus deflection ) is continuously compared to a fix« 
reference level. The difference (or error) generates 
vector which is added to vector V1 to modify its phas 
and consequently the direction of the velocity vecto 
driving the stylus. The system elements between T/ 
111 and the machine element carrying the follow: 
constitute a means of deriving from the phase informa 
tion of the vector V2’:at TP 111 the correct velocit) 
vector R to produce tangential motion of stylus wit! 
respect to templet contour. 


Tangential Tracing Vectors 

The method of accomplishing this tangential tracing 
can be understood more fully by considering the par 
ticular functional sections of the circuitry. 

At TP 104, the output of the first vector adder is a 
signal vector representative of the deflection vector at 
the sylus. The signal from this point feeds four circuits 
1) modulator; 2) 4-phase detector; 3) second vector 
adder; and 4) takeover and overdeflection circuits. 

The second vector adder produces the resultant vec 
tor V» composed of the signal from TP 104 and the 
modulator signal. This vector, having all the informa 
tion necessary to control the motors, is resolved into 
components at 90 deg electrically with respect to each 
other by means of the rotation circuits, which are sim 
ilar to those before the first vector adder. 

The two signals so generated are amplified and then 
transformer coupled to the discriminators. The dis 
criminators are phase sensitive, producing d-c voltages 
proportional to the cosine of the angle between the 
input signals and the a-c reference potential applied 
to the plates. However, since the inputs are 90 deg 
apart, the output of the H discriminator will be zero 
when V discriminator output is maximum. 

The d-c signals from the discriminator are passed 
through the d-c amplifiers to the thyratron stages. The 
thyratrons provide the armature current to the motors 
their field voltages being constant, effecting motor ve 
locities proportional to the discriminator outputs. Thus 
the velocities of the H and V motors will be comple 
mentary functions. If equal gearing is used between 
the motors and the tool holder, the motion of the holder 
will have a constant tangential velocity. 

The direction of the resultant velocity is dependent 
only on the angle between the input to the discrimina 
tors and the reference on their plates. To assure that 
the resultant velocity is tangential to the templet con 
tour, it is only necessary to have the proper electrica| 
phase between the discriminator input and referenc: 
signals. This is accomplished simply by phasing tli 
input supply to the Follower so that a horizontal d 
flection of 0.008 in. results in maximum drive for \ 
motor and zero drive for H motor, simultaneous|\ 
This condition represents steady state tracing of a ve 
tical contour on the templet. As the stylus deflectio 
has its designated operating value of 0.008 in., the mod 
ulator output is zero. This means that vector M (rej 
resenting the effect of the modulator output) is ze: 
so that the vector V, passes through second vect 
adder with its phase unaffected. The general resulta! 
vector R can be renresented by C, which is the speci: 
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zero-error case of R, exemplifying tangential tracing 
of a constant vertical slope. 

For a constant slope of any direction, this case is 
generalized by having the H and V motor velocity com- 
ponents of the proper relative magnitudes which will 
combine to produce the resultant velocity required to 
maintain a constant 0.008-in. deflection. Fig. 11 rep- 
resents the general case. Any departure from 0.008-in. 
deflection caused by a change in contour slope results 
in modulator output which modifies the relative veloc- 
itv components of H and V motors in a way which 
tends to maintain the proper deflection. 

Schematic Diagram. To demonstrate the ingenuity 
underlying the two-motion duplicator, it is necessary 
to go beyond the block diagram into the schematic 
circuits. In the complete duplicator package, Fig. 13, 
there are several subassemblies or chassis sections, each 
providing a unique part of the control function. These 
are housed in a console cabinet, which is pressurized 
to exclude dust and dirt. Chassis 100 includes the initial 
computing circuitry, such as the amplifiers, vector 
idders and modulator necessary to form the resultant 
vector Vs. The resolved components of V. 
mitted to chassis 3 


are trans- 
00 where they are converted by the 


discriminators to the required complementary d-c sig- 
nals. These d-c signals are then transferred to chassis 
(00 containing the thyratron output stages. 

The schematic diagrams for these three chassis, Figs. 


14 through 16, will be discussed in detail. The other 
chassis contain more or less conventional circuitry for 


| 
; 


he contactors and terminal strips associated with 
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These are actually phase-sensitive rectifiers producing positive or negative d-c 
Tubes are operated above saturation so that amplitude of input signals has no effect on output. 


power distribution; the supplies required by the 
equipment; the anode transformers, control transform- 
ers and blowers for forced ventilation. Also visible in 
Fig. 13 is the operator's push-button station, which 
provides all the manual controls necessary to move the 
follower and tool independently of the templet. It has 
the control for adjusting tangential speed; jog buttons; 
a selector switch for clockwise or counter clockwise di- 
rection of movement around the templet; and a meter 
for indicating the amount of deflection. 

Referring now to Fig. 14, note that the primary of 
the follower transformer is excited from the line 
through an adjustable phase shift circuit. Assuming 
that the stylus is displaced both horizontally and ver- 
tically, output voltages will appear across both pairs 
of secondary windings. Depending on whether ver- 
tical movement is up or down and on whether the hori- 
zontal movement is to the right or left, these output 
voltages are either in phase or 180 deg out of phase 
with one another. 

Next, the output signals pass through balanced filter 
and amplifier stages and appear at the RC phase shift 
circuits in the grids of the 6SL7 tube. The vectors rep- 
resenting these signals are each rotated by 45 deg, one 
clockwise and the other counter-clockwise. Thus, the 
vectors are now perpendicular to one another. 

To obtain the resultant of these vectors, they are 
added in a “difference amplifier” stage consisting of 
the 6SL7 dual triode with 100-kilohm load resistors. 
The voltages appearing on either one of these resistors 
is simply a single a-c signal, which is an amplified ver- 
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sion of the vector addition of the input signals. Now, 
there is available a signal or vector having all the in- 
formation needed to control the slide motors. However, 
further circuits are required to interpret such informa- 
tion before it can be used for motor control. 

Assuming that the stylus deflection has momentarily 
departed from its 0.008-in. operating value, the next 
step is to determine how the modulator vector restores 
such deflection. Since the vector V; is proportional to 
stylus deflection, this signal can be used for compar- 
ing the instantaneous deflection with the prescribed 
value. This is done in the modulator section consisting 
of two 6L7 amplifiers whose outputs are connected to 
a single output transformer T101. The output of the 
first vector adder is applied to the signal grids of both 
tubes. The d-c control grid of the right-hand tube is 
connected to a regulated power supply providing an 
accurate d-c reference voltage. This constant voltage 
is adjustable in accordance with the amount of stylus 
deflection that is to be maintained. 


Minimizing Filter Lag 


The d-c control grid of the second tube is supplied 
with a d-c voltage obtained by rectifying vector V; in 
the four-phase detector. The latter is a unique combi- 
nation of rectifier ripple frequency-doubler and filter 
circuits. It is so designed because the rectified signal 
must be well filtered to eliminate ripple frequencies. 
Standard rectifier circuits produce ripple frequencies 
of 120 and 240 cycles. Adequate filtering of these rip- 
ple frequencies incurs relatively large time delay of 
information frequencies. With the ripple frequency 
doubling effect of the four-phase detector, these fre- 
quencies become 240 and 480 cycles, which make 
possible the use of smaller filters, thereby introducing 
much less time lag. Thus, the four-phase detector pro- 
duces a d-c voltage proportional to stylus deflection, 
which can respond rapidly to variations in such deflec- 
tion. This voltage is placed on one d-c control grid of 
a 6L7 in the modulator. 

When V, is of proper magnitude corresponding to 
0.008 in. stylus deflection, the d-c potentials on both 
d-c control grids are equal. Therefore, the outputs of 
both tubes are also equal, producing zero voltage 
across the secondary of transformer T101. If the d-c 
control grid voltages are not equal, however, the tube 
outputs do not cancel and a voltage appears across the 
transformer secondary which is proportional to the 
deviation from the prescribed value. This voltage is 
either in phase or 180 deg out of phase with V,; depend- 
ing on whether the voltage from the four-phase de- 
tector is greater or less than the reference voltage. 

Now, the modulator output vector must be rotated 
90 deg to become perpendicular to V,. This is done in 
the phase rotator, which is the first half of the follow- 
ing 6SL7 tube. The 90-deg shift is achieved by means 
of a “Miller” circuit in which plate and grid are capaci- 


tively coupled. This modulator signal is added ve 
torially with V, in the second vector adder. When 1 
verse travel around the templet is required, means a: 
provided for reversing the phase of the follower input 
supply and the phase of the modulator signal, there] 
maintaining proper phase relations for the input si: 
nals to the second vector adder. Reversal of modulat: 
signal is accomplished in the second half of the 6SL. 

The output of the second vector adder is Ve. This 
vector has all the information needed to move the 
stylus around the templet at constant velocity and to 
maintain stylus deflection at the preset value. The ve: 
tor Vs is next resolved into two vectors at right angles 
to each other by means of two complementary rotato; 
circuits. These are R-C circuits similar to those previ 
ously described. The vector signals are amplified and 
applied to the discriminators. 

Before leaving Fig. 14, it would be well to point out 
the vacuum tube voltmeter used for measuring the 
output of the four-phase detector. Since the output of 
the latter is proportional to stylus deflection, the volt- 
meter can be calibrated to show the actual deflection 
in inches. Also, note the take-over relay and the over- 
deflection relays which are actuated by vector V, 
through amplifier stages. The take-over relay contacts 
open after the follower has been jogged against the 
templet and proper stylus deflection is obtained. The 
jog circuits are also disconnected and the follower sig- 
nals assume control. If for any reason the stylus is over- 
deflected, another relay is energized. Normally closed 
contacts open to shut down the contouring system. 
until the overdeflection is cleared. 

Discriminator Action. As seen in the schematic draw- 
ing, Fig. 15, there are two identical phase discriminator 
circuits. One is in the horizontal branch of the svstem 
and the other, in the vertical. The inputs to the dis- 
criminators are two vectors perpendicular to one an- 
other and angularly displaced from the reference vec- 
tor, which is the discriminator anode phase. Expressed 
another wavy, there are two a-c vectors 90 deg displaced 
from one another in phase and displaced also from the 
phase of the line voltage by an angle determined by) 
direction and magnitude of stylus deflection. The am- 
plitude of these vectors is of no interest since the speed 
of the d-c drive motors is to be a function only of the 
angle of phase displacement. Thus, the function of each 
discriminator is to produce a d-c voltage that is a func- 
tion of the phase only, not the amplitude, of its input 
signal. 

Each discriminator consists of two dual-element 
6SN7 tubes. Plate voltage is supplied from the line by 
transformers. 


To make the discriminator insensitive to the ampli- 
tude of the input signal, the tubes are operated under 
saturated conditions. This is done by amplifying the 
input signal in the previous 6SN7 stage until it is so 
large that the grid voltage acts only as a switch. Thus. 























when tube section in the discriminator is conducting 
at all, it is full on. Its output, therefore, depends only 
on the phase angle between grid and plate voltages, 
ind the amplitude of the a-c anode voltage. 


The second discriminator circuit operates in a similar 
rnanner on the horizontal control signals. As stated, the 
discriminator outputs depend on the portion of the 
cvcle that the input signal is in phase with the reference 
anode voltage. To simplify, the d-c output magnitude 
of each discriminator is maximum when discriminator 
grid and anode voltages are in phase and, zero when 
vrid and anode voltages are 90 deg displaced. Inter- 
mediate d-c output levels are proportional to the cosine 
of the angle between grid and anode voltages. An 
analysis of the circuit will show also that the polarity 
of d-c output reverses with a reversal of grid voltage 
phase. Since the input grid voltages are 90 deg apart, 
the d-c outputs of the horizontal and vertical discrim- 
inators are complementary. 


The d-c signals from the discriminators are passed 
through the d-c amplifiers to the thyratron stages. The 
thyratron stages provide armature current to the mo- 
tors. Since field excitation is constant, the end results 
are horizontal and vertical motor velocities which are 
proportional to their corresponding discriminator out- 
puts. At this point, all conditions necessary for move- 
ment of the stylus at constant speed and deflection 
have been fulfilled. 

Drive-Motor Circuits. These are given in Fig. 16 
and, again, are in duplicate for the horizontal and ver- 
tical sides of the system. For either motor, armature 
current is obtained from the line through transformers 
and half-wave thyratron rectifiers. The thyratron motor 
circuits are quite similar to several conventional half- 
wave thyratron circuits in which a transient on the grid 
is raised or lowered in potential by adding to it a d-c 
potential. In this case, the d-c is derived from the d-c 
amplifiers following each discriminator. In either chan- 
nel, the thyratron which conducts is the one whose grid 
receives a positive going voltage from the d-c amplifier 
following the discriminator. When the discriminator 
output reverses polarity, the d-c amplifier likewise re- 
verses, and the opposite thyratron conducts. The 
amount of thyratron conduction is such that the aver- 
age armature current (and hence motor velocity) is 
proportional to discriminator output. Thus, each slide 
motor operates in forward or reverse depending on the 
polarity of the discriminator output. 

The thyratrons are smoothly controlled over a wide 
angle of conduction by means of the shaped transient 
introduced at the thyratron grid, Fig. 17. This transient 
is obtained from the line by rectifying a signal obtained 
trom the line through a transformer and phase shifted 
with respect to the reference by means of an RC com- 
hination. As a result, the grid bias produced is a tran- 
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FIG. 16—Controlled power supply for the vertical 


Motors are driven at 
adjustable speeds, forward or reverse depending on 
nature of input signals. 


and horizontal slide motors. 


sient voltage shaped to control average motor current 
proportionately with discriminator output. Motor 
armature voltage feedback introduced right in the 
thyratron grid circuit privides fast motor response, 
rapid deceleration and better regulation to changes in 
load. Thus, these thyratron circuits provide the power 
amplification necessary to finally allow the relatively 
small follower signals obtained from the stylus deflec- 
tion (caused by the templet contour ) to drive the ma- 
chine slides so as to move the stylus at constant speed 
around the templet, responding accurately to the in- 
formation signals. With the tool rigidly connected to 
the follower, its cutting path will generate in the work- 
piece the contour of the templet. 

Another feature incorporated in the two-motion du- 
plicator is tangential speed control of the slide motors. 
This is necessary to maintain a constant cutting load 
or chip width. To achieve such results, the tool must 
advance the same distance across the work surface on 
every revolution of the table. Recall now that as the 
tool advances toward or away from the center of the 
work, the table speed is adjusted to maintain constant 
cutting speed. Thus, if the tracing speed were main- 
tained constant, the tool movement per table revolu- 
tion would vary since it takes longer for a revolution 
on the large diameter than on the small diameter. 

The tangential speed control (T.S.C.) adjusts feed 
rate of the tool in accordance with table rpm. The input 
to the T.S.C. is a signal from the table-drive tachom- 
eter. The T.S.C. output is used to control a servo motor 

(Continued on page 326) 


Sketches show use of grid transient to provide 
180-deg control of 44-wave thyratron rectifiers. 
portion of each line-voltage curve indicates the firing 
angle of the tube. 


Shaded 


a 


7 

















































































































































































A new 





compression-molding process for 


Printed 


Capacitors 


Film capacitors are printed directly on ceramic bases within close 


tolerance limits. Equipment and process are described: characteristics under 


Edith M. Davies, Robert S$, Marty and Philip J. Franklin 
DIAMOND ORDNANCE FuZE LABORATORIES 
Washington, D. C 





IN THIS SECOND ARTICLE Of a two-article series, a new 
compression-molding technique for the production of 
“printed” capacitors will be described. An injection 
molding method for printed resistors was described in 
the first article. (17)* 

From the standpoint of size and shape, the most 
desirable capacitor which has been used in printed 
circuits has been a flat capacitor produced from high- 
dielectric-constant titanates. However, considerations 
of cost of assembly and increased mechanization in- 
dicate that it might be desirable to form the dielectric 
film of the capacitor directly on the base plate of the 
unit. 

Resistor-capacitor networks are now produced with 
resistors printed directly onto a high-dielectric-con- 
stant base which serves as the dielectric film for the 
capacitors, as well as the base for the complete 
printed assembly. This construction, however, may 
not be desirable for all applications. Spraying a high- 
dielectric-constant lacquer onto a base plate to form 
a printed capacitor has been suggested (18) but not 


* Italic numerals in parentheses apply to Cited References at end of text. Ref- 
erences Nos. 1-16, inclusive, appear in the article on resistors in the preceding 


issue. 
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various formulating and operational conditions are analyzed. 








applied. Attempts in this laboratory to stencil a semi 
Huid material, composed of prefired titanate powders 
mixed with a resin and solvent, did not yield a flat 
dielectric film. Also, subsequent curing produced a 
porous film due to evaporation of solvent. The desir 
to apply and cure a solventless formulation of titanat 
powders and resin on a printed circuit base plat: 
suggested this compression-molding process. 


Method of Preparing Printed Capacitors 

In order to print capacitors that will have high 
values of capacitance and yet be small enough fo 
use in subminiature printed-circuit assemblies, 
high-dielectric-constant material must be used. Ther 
fore, materials composed essentially of combinations 
of titania and alkaline earth oxides, yielding bodies 
with dielectric constants ranging into the thousands 
were selected as the main constituents of the dielectric. 
These bodies could not be fired directly onto bas: 
plates because of their high firing temperature, about 
1400 C. 

The titanates hecame very reactive at this temper 
ture and tended to react with the steatite base plate 
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Printed resistors and capacitors ... 


PRINTING a wiring circuit is one thing, printing cer- 
tain components like resistors and capacitors is a 
more intricate and critical operation. Such printed 
components, however, are essential to the complete 
realization of printed-circuit applications in many 
areas of product design, and, moreover, in the utili- 
zation of automatic assembly systems. 

The development of printed resistors and capaci- 
tors in particular has been a difficult job. Presented 
here is the second of a two-article report by a group 
from the Diamond Ordnance Fuze Laboratories de- 
tailing a new method for producing printed capaci- 
tors. Dielectric formulations are given, molding 
techniques described, effects of formulation and 
operational variables analyzed. The previous article 
(January issue) detailed the DOFL work on resistors. 
Summaries of both articles follow: 


the report so far—printed resistors 


By means of an injection-molding method, re- 
sistors have been printed with spacings as small as 
0.050 in. between them and all the resistors were 
consistently in the same relative position on the 
base plate. 

From a study of various carbon-resin-solvent for- 
mulations for printed resistors it appeared that the 
carbon was a prime factor in determining the elec- 
trical properties of a resistor of given dimensions. 
Channel blacks as received from the manufacturer 
produced resistors whose resistance was quite tem- 
perature dependent. If, however, the channel blacks 
were heated for 8 hr at 1100 C to drive off the ad- 
sorbed gases on the carbon, this temperature de- 
pendency of resistance was greatly reduced. Furnace 
blacks as received from the manufacturer generally 
produced resistors having good electrical properties. 
The best results were obtained with carbons whose 
particle diameter was between 15 to 30 millimicrons. 

The physical dimensions of the resistor also affect 
its electrical properties, especially the noise and vollt- 
age coefficient. In general, the resistor noise (mea- 
sured as the noise voltage per volt applied to the 








resistor) varied inversely as the square root of the 
volume of the resistor. The voltage coefficient variea 
inversely with the length of the resistor. 

By decreasing the concentration of the carbon in 
the formula to increase the resistivity of the cured 
resistors, the electrical properties of the resistors 
were degraded. This degradation was offset, at least 
in part, by increasing the physical dimensions of the 
resistor. 

One-megohm resistors were printed such that 95 
per cent of the resistance values fell within + 20 
per cent of the average value. Lower-value resistors 
were printed to closer resistance tolerances while 
higher-valued ones were outside these tolerances. 


and in this issue—printed capacitors 


Dielectric films composed of a powdered, high- 
dielectric-constant ceramic and a resin have been 
printed onto ceramic plates by a compression-mold- 
ing process. The films usually averaged 0.006-in. 
thick but have been printed thicker or as thin as 
0.0015 to 0.0020 in. The dielectric constants ranged 
between 250 and 300 with dissipation factors of 0.5 
to 1.5 per cent. The effective electrode area was 
contained within a circle 0.25 in. in diam. The 
capacitance averaged 600 uuf for the 0.006-in. thick 
units with all values + 11 per cent from the average 
value. For the thin samples the capacitance varied 
from about 0.002 uf to 0.003 uf. 

From a study of the varied times, temperatures, 
and pressures used during molding, 7 min at 232 C 
and 23,500 psi appeared to give the best capacitor 
when using the epoxy resin binder. Tests indicated 
that higher capacitances were obtained when a silver- 
foil electrode was bonded to the dielectric during 
this cure than when silver-paint electrodes were 
applied subsequently. 

When measured over the temperature range —50 
C to +100 C, the insulation resistance of capacitors 
remained above 20,000 megohms, the capacitance 
changed from ll per cent to +6 per cent, and 
the dissipation factor rose from 1 per cent at 30 ¢ 


to 2 per cent at 90 C. oe 





which also neared its softening point at 1400 C. Base 
plates with higher softening temperatures could prob- 
ably be used but the shrinkage of the titanate during 
firing, coupled with the expansion of the base plate, 
would hinder formation of a flat, continuous adherent 
film on the base plate. Also, at 1400 C, only platinum 
or a related metal would still be a continuous film 
and serve as an electrode under the fired dielectric. 

The difficulties arising from the high firing tempera- 
ture may be circumvented by firing the ceramic dielec- 
tric, grinding it into small particles, and mixing it 
with a resin binder. This mixture may then be pressed, 
that is, printed, onto a base plate and the resin binder 
cured. The choice of a proper binder is very critical 
since the binder becomes an integral part of the 
printed dielectric and has a pronounced effect on the 
final electrical properties of the capacitor. This effect 
is discussed more fully later in this article. The 
hinder should be capable of mixing intimately with 
the ceramic particles so that good bonding is obtained 
both within the body itself and between the printed 
hody and the base plate. It should also yield a hard, 
mar-resistant unit after curing. 
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1. Formulating the dielectric. The ceramics used to 
prepare these bodies were mixtures of alkaline earth 
titanates and zirconates with small additions of some 
inorganic oxides. The desired weight of each consti- 
tuent was stirred mechanically with sufficient distilled 
water to give a very fluid slurry. When possible the 
oxides were added in the form of soluble salts from 
which the hydroxides were precipitated by the addi- 
tion during mixing of a suitable reagent such as 
ammonia. This method of addition resulted in a very 
uniform dispersion of the hydroxide and other in- 
gredients. After mixing approximately for 10 min, the 
mass was filtered in a Buchner funnel and later dried 
below 100 C. The dried cake was broken up and 
mixed with stearic acid and a solution of polyvinyl 
alcohol. Distilled water was added until the proper 
consistency for pressing was obtained. The damp 
powder was pressed into disks and fired to maturity 
according to the schedule established for the particu- 
lar formulation. The fired disks were broken up and 
ground with an agate mortar and pestle to pass through 
a 200-mesh screen. 

The binders added to the fired, ground ceramics 
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high-K ceramic with epoxy binder used 


have usually been organic thermosetting resins al- 
though some work has been done with low-tempera- 
ture glasses. The most favorable results thus far were 
obtained with an epoxy resin of specific gravity 
1.1676, viscosity 12,400 cps, and an epoxy value of 
0.52 equivalents/100 gm. The epoxy resin was dis- 
solved in acetone with as much as 30 parts per hun- 
dred of resin of a boron fluoride piperidine complex 
as catalyst. This particular catalyst affords a long shelf 
lite at room temperature with little change in the 
properties of the molding powder prepared with it. 
The ceramic powder was added to the acetone-resin- 
catalyst mix and milled with an agate mortar and pestle. 
An automatic grinder employing an agate mortar and 
pestle was used for this mixing and more thorough 
and reproducible mixing was obtained than with hand 
operations. The mixing was continued for about 20 to 
30 min and until all acetone had evaporated. Since 
3 per cent was usually the maximum amount of resin 
used, the acetone-free mixture was dry enough to 
sieve through a 60-mesh screen without appreciable 
lumping. 
A typical formulation was: 


Constituent Parts by weight 


Part A 
BaTiO, 87. 
BaZrO 10. 
MegZrO; 9 
Part-B 
Part A 0 
MnCl. * 4H.0 0.57 
NH,OH, conc, 0 899 


Stearic acid, triple pressed 0.50 


This part was mixed and fired at 1316 C for 2 hr 
and then ground to 200 mesh. This formulation has 


been described in the literature. (19) 
Part C 
Part B 97.0 (K 3300, tan 6 
Epoxy resin 3.0 (K 3.8, tan 6 


Part B of this formulation will subsequently be 
ferred to as Formulation B. 


2. Molding and curing of dielectric. Before printing 
a dielectric film on a ceramic base plate, an electrode 
pattern was formed on the base plate by screening on 
circles of silver paint and subsequently firing at 680 C 
for 30 min. 


The mold used to test the feasibility of molding 
capacitors directly into a circuit is shown in Fig. 10.° 
The base of the mold contained four posts which 
acted as positioners for the base and stenciling plates. 
The base plate was placed on the mold base and a 
small hardened steel disk, or plate-rest plug, was in- 
serted into its cavity which was directly below the 
end of the plunger. This plug extended above the 
base-plate surface about 0.02 in., and was machined 
so that, when placed in the cavity, its top surface was 
parallel to the bottom surface of the plunger. The 


* Figures 1 through 9 appear in the first article on resistors, Ja 


plug served as a stand or rest tor the ceramic plat 
and elevated it above the base plate. When pressur 
was applied by the plunger, only the area of th 
ceramic plate directly beneath the plunger touche: 
the plug surface so that only aligned compressiv: 
forces were exerted gn the ceramic. The slight eleva 
tion of the plate resulted in reduced breakage, les 
than 1 per cent at high pressures, about 23,000 psi 

A ceramic plate was placed on the plug and th 
stenciling plate over the ceramic plate. The stenciling 
plate encompassed the molding powder under the 
plunger and prevented escape of the powder when 
pressure was applied. 

A Chromel-Alumel thermocouple had_ previously 
been permanently fastened about 0.05 in. from the tip 
of the plunger and connected to a pyrometer to indicate 
the temperature. The insulated wires of the thermo 
couple were held in place along the plunger with a 
single layer of asbestos paper tape. The plunger had 
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FIG. 10—Compression mold used for printing 
capacitors. 
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jor printing capacitors 


en wound with Nichrome wire followed by more 
vindings of asbestos tape for insulation. With this 
eating arrangement the end of the plunger could be 
levated to molding temperature in less than a minute. 

The powder to be molded was placed in the cavity 
if the stenciling plate and leveled by drawing a small 
jieweler’s saw blade across it with a sawing action per- 
pendicular to the line of motion. A mold-release agent 
was applied to the end of the plunger and the mold 
closed. The mold was used between the platens of a 
press capable of applying 20 tons force. Since the 
plunger was only 7;,, in. diam, very high unit pressures 
could be applied to the mold. Pressures of approxi- 
mately 20,000 psi were applied and the plunger was 
heated to the optimum molding temperature for the 
resin employed. When the cure was complete, the 
plunger was allowed to cool slightly before releasing 
the pressure in order to give good release from the 
molded material and to be below the heat distortion 
temperature of the resin being used. The plate was 
removed from the press and the capacitor completed 
by applying the top electrode with a process of stencil- 
ing or screening silver paint. 

An alternate method of capacitor formation in which 
the top electrode was bonded to the dielectric during 
the curing process has also been tested. Quarter-inch 
diameter electrodes were punched from clean silver 
foil approximately 0.004 in. thick. The molding powder 
was placed in the cavity and leveled as already de- 
scribed. The mold was closed and pressures around 
16,000 psi applied for several seconds. The mold was 
opened, the foil electrode placed on the pressed powder, 
the mold closed, and the unit cured as before. 


Effect of Formulation Variables 


1. Effect of type of ceramic on dielectric constant and 
dissipation factor. Initially work was done with BaTiO. 
alone as the high-dielectric-constant component of the 
formulation, but later it was thought that better elec- 
trical properties would be obtained with bodies pre- 
pared from a mixture of several ceramic materials. 
Capacitors were printed from two formulations, one 
containing 5 per cent resin and 95 per cent BaTiO;, 
the other containing 5 per cent resin and 95 per cent of 
a formulation composed of BaTiO,, SrTiO;, MgZrO., 

CaTiO.,CaZrO., and a trace of Fe.O.. The dielectric 
constant of the printed formulation containing the 
mixed ceramics averaged much higher than that of the 
formulation with BaTiO, alone. 

The electrical properties of capacitors prepared from 
formulations containing 3 per cent epoxy resin with 
30 parts catalyst per hundred of resin, and 97 per cent 
of the fired formulation B were measured at room 
temperature on a commercial bridge from 10? to 10° 
cps. Measurements at one megacycle have not been 
completed. As may be seen in Fig. 11, the dielectric 
constant changed about 5 per cent from 10? to 10° eps 
ind the dissipation factor remained close to 1 per cent. 

Comprehensive studies have not been completed to 
letermine what the correct working voltage of these 
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Table I—Effect of Varied Times, Pressures 
and Temperatures on the Dielectric Constant 
and Dissipation Factor of Printed Capacitors 


Molding Tempe rature 
: : 204 C 232 C 
Molding Molding . 
time, pressure, an 6 tan 6 tan 6 
min psi x1l00 x 100 
f 37 | 2% 1.56 
23 500 ; 20: E43 1 2 1.44 
: ; DiS? 1 2% 64 


’ 
» 


.98 | 212 68 
9500 ‘ 20: is 59 


Table 11—Comparison of Silver Foil and Silver 
Paint for Electrodes on Printed Capacitors 


Treatment tan 6 x 100 
Foil, room temp F 
Foil, 140 C : 
Silver paint, room temp. 237 2. 
Silver paint, 140 C :. 


2] 
3 
0 
l 
‘ 





printed units should be; therefore, precise life or dielec- 
tric strength tests have not been conducted. Preliminary 
tests on 0.0055-in. thick dielectrics however, showed 

breakdown at about 1200 volts or approximately 
200 vpm at room temperature when the voltage was 
raised steadily from zero to the breakdown point. 

Most of the capacitors were prepared with a stencil- 
ing plate 0.020 in. thick which usually produced dielec- 
trics 0.005 to 0.007 in. thick. These thicknesses were 
reproducible within +14 per cent. With capacitors in 
which the dielectric averaged 0.0057 in. in thickness 
and with a %4-in.-diam top electrode, the capacitance 
averaged 576 put, with all values within +11 per cent 
of the average value. The dissipation factor for these 
units averaged 1.18 per cent and the dielectric constant 
269.7. The reproducibility of the dielectric constant 
was +6.8 per cent. 


2. Effect of type of binder on dielectric constant and 
dissipation factor. Resins other than epoxies, for ex- 
ample phenolics and polyesters, either gave very low 
dielectric constants or were lossy. 

The glass chosen for investigation as a binder had 
a dielectric constant of 9.5, a power factor of 0.0009, 
and softened at 580 The glass was ground into 
particles equal to or less than 10 microns. The ceramic 
was ground and separated into particle sizes of 100 
microns and 5 microns. The printed formula consisted 
of 70 per cent of the 100-micron-size ceramic, 20 per 
cent of the 5-micron-size ceramic, and 10 per cent of 
the 10-micron-size glass. These particle sizes were 
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the ceramic-epoxy film forms a capacitor 


chosen in order to obtain denser packing than that 
obtainable with particles of one size. The powders 
were mixed with polyvinyl alcohol and distilled water, 
pressed onto the ceramic plates at 26,000 psi and fired 
at 800 C for 30 min. After cooling in the furnace, the 
plates were removed and top electrodes of silver paint 
stenciled on and cured at 200 C for 5 min. The dielectric 
constant for these units was rather low, about 130, with 
a dissipation factor between 1.5 and 2.0 per cent. When 
the percentage of glass was reduced in an attempt to 
obtain a higher dielectric constant, the fired dielectric 
was powdery and unusable. 

\ few experimental runs were made using lanosterol ° 
as a binder because of its high dielectric constant, 12.3. 
Three per cent by weight of lanosterol was milled in 
hot acetone with 97 per cent of Formulation B. The 
mass was dried and sieved through a 60-mesh screen. 
Several units had dielectric constants around 240 with 
dissipation factors of 1.3 per cent. These capacitors 
were physically weak and more work must be done 
to perfect the hot-milling technique before valid con- 
clusions can be made as to the possibilities of the 
material for this application. 


3. Effect of concentration of binder on dielectric 
constant and dissipation factor. Lichtenecker and 
Rother (20) have derived a general expression which 
allows the calculation of physical properties such as 
electrical and thermal conductivity, dielectric constant, 
and refractive index from the corresponding properties 
of the constituents. In an extension of their work, 
Hollmann (21) has advanced several equations for 
calculating the theoretical dielectric constants obtain- 
able from mixtures of two substances of different dielec- 
tric constant. Hollmann considers a dielectric composed 


*A dielectric material developed from refined wool fat (lanolin) 





Dielectric constant 


Dissipation factor, per cent 
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of solid particles randomly distributed in a liquid. An 
random distribution must, however, lie between tw» 
theoretical extremes which may be represented by the 
following cases: (1) the particles are confined to 
solid layer parallel to the electrodes so that two seri: 
capacitors are formed, and (2) the particles are con 
fined to a layer perpendicular to the electrodes so as 
to form two parallel capacitors. The average dielectric 
constant of a homogeneous medium equivalent to case 
(1) is given as: 


where: 


e» = dielectric constant of the equivalent medium 
1, €2 = dielectric constants of the two components 
V2/Vi = mix ratio of the relative volumes of the two 
components 
The dielectric constant for a homogeneous medium 
equivalent to case (2) is given as: 
é: + ae 
Vier + Vee. —— 
l1+a 
where: 
a, V;, Vo, e:, es, are defined as before and e,,’’ is the dielectric 
constant of the equivalent medium. 
Under practical conditions the dielectric constant, eo, of a ran 
dom mixture which lies somewhere between these two extremes 


was found to approximate closely the geometric average of e,, 
and e,,”’: 


ee) + Ae» 


ve 
oh i 
Equation (10) was used to calculate the dielectric 
constant theoretically obtainable from different mix- 
tures of an epoxy resin and Formulation B. These 
theoretical data were used to plot the curve shown in 
Fig. 12. The two points shown on the graph represent 


(10) 


FIG. 11—Effect of changes in frequency on 
the dielectric constant and dissipation factor 
of printed capacitors. 


FIG. 12—Theoretical effect of changes in 
the concentration of a ceramic in an epoxy- 
ceramic formulation on its dielectric con- 


stant. Data for curve calculated from equa- 
tion (10). 


FIG. 13—Effect of changes in temperature 
on the capacitance and dissipation factor of 
a printed capacitor. 
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experimental data obtained from 97 and 94 per cent 
ceramic formulations. The value for the 97 per cent 
formulation is lower than its theoretical counterpart 
while that for the 94 per cent formulation is higher. 
(hese results are not surprising, however, since not 
only is this a very steep portion of the curve, where 
a slight error in compounding the formulation would 
introduce a very large change on the ordinate axis, but 
also other variables, such as the size and shape of the 
particles, are not considered in the theoretical formu- 
lation. 

Formulations with lower concentrations of ceramic 
were prepared but the final mixtures were too fluid to 
print with this mold. Printing and curing by some 
other method would not have duplicated the conditions 
associated with this mold and results would not have 
been comparable with data obtained with this mold. 
Therefore, only the values for 94 and 97 per cent 
formulations were plotted. 

If the relationship expressed by equation (10) holds 
true for all systems, the dielectric constant of the printed 
material should be increased by increasing the constant 
of the binder. For example, if lanosterol with a con- 
stant of 12.3 were used at the same volume concentra- 
tion as the epoxy resin which has a constant of only 3.8, 
the constant of the mixture should be raised from 298 
to about 550. However, further experimental work is 
required to establish the validity of using this equation 
to predict the dielectric constant of mixtures of various 
dielectrics. 


Effect of Operational Variables 


1. Effect of conditions of molding and curing in 
dielectric constant and dissipation factor. Table I illus- 
trates the variation in the dielectric constant and dis- 
sipation factor obtained by varying time, temperature 


Experimenta! 


Dielectric constant 


Concentration of ceramic in printed dielectric, 
per cent by weight 
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and pressure for the molding and curing cycle. The 
values shown are the average of several measurements 
under each set of conditions. This test was completed 
before silver foil was used, so the dissipation factors 
were higher than those now being obtained with foil. 

The units molded for 7 min at 232 C and 23,500 psi 
were the best insofar as the dielectric constant was 
concerned and, therefore, the test was extended to 
10 min and 260 C but no further improvement was 
noted. 

The temperature dependence of capacitors prepared 
with this molding schedule and employing silver foil 
electrodes was measured from —50 C to +100 C. Test 
units were prepared by soldering leads onto them and 
dip-coating the complete plates with wax for protec- 
tion against possible frost at low temperatures. The 
units were placed in a temperature box and the tem- 
perature was raised from —50 C to +100 C. Measure- 
ments were made at 1000 cps on a commerical bridge. 
The capacitance change from the room temperature 
value varied from about —11 to +6 per cent while the 
dissipation factor rose from around 1 per cent at 30 C 
to 2 per cent at 90 C ( Fig. 13). The insulation resistance 
was measured on a megohm bridge and remained 
above 20,000 megohms up to 80 C (Fig. 14). 

2. Effect of material for top electrodes on dielectric 
constant and dissipation factor. Bonding silver foil to 
the dielectric during the pressing and curing of the 
dielectric powder on the ceramic plate was tried in an 
attempt to shorten the fabrication time of a complete 
capacitor. 

In using the foil, the powder was first prepressed on 
the plates at about 16,000 psi, and the pressure was 
then released; a ¥%4-in.-diam disk of foil was then placed 
on the pressed surface, the press closed, and the unit 
cured at the proper temperature and pressure. When 
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capacitances up to 0.06 mf/sq in. 


silver paint was used, the powder was pressed and 
cured in one operation. After removal from the press, 
a circle of air-dry silver paint was stenciled over the 
surface of the cured dielectric and the unit heated for 
6 min at 140 C to hasten drying and prevent, if possible, 
any action on the dielectric by the solvent in the paint. 
For purposes of this experiment, the units to be painted 
were also prepressed at 16,000 psi in order to eliminate 
variables other than those under consideration at the 
time. Half of the foil and painted units were main- 
tained at room temperature and the other half of each 
group was heated to 140 C for 6 min. After the painted 
units, which had been kept at room temperature, had 
dried, all of the capacitors were heated to 80 C for 
30 min. and then cooled so that all units would pass the 
Curie point together, and all measurements would be 
made at the same point in the aging period. 

The differences in dielectric constant and dissipation 
factor among the four groups were not large but they 
did indicate that the foil was slightly better than the 
paint. The average values obtained are shown in 
Table II. 

Since the foil forms a strong bond to the dielectric. 
and is easy to solder to, this type of electrode is now 
being used. The reason for the apparent superiority of 
the foil electrodes is being investigated. 


3, Effect of storage on capacitance. Ceramic dielec- 
trict exhibit a Curie point, that is, a temperature at 
which there is a crystal phase inversion and above 
which the material is no longer ferroelectric. At this 
point the temperature coefficient changes from positive 
to negative, a change which may be used to determine 
the Curie point. For the resin-ceramic formulation 
employed in this work, this change occurred at 50 C 


°o 
~ 


Insulation resistance, megohms 


20 
Temperature, deg C 


which was assumed to be the Curie point. 

When an aged dielectric is heated above its Cu 
point, the dielectric constant returns to its origin.| 
value before aging and remains there until the ceram 
is allowed to cool. On cooling, the ceramic passvs 
through its Curie point and decay in the dielecti 
constant occurs. The decrease in capacitance resulting 
from this decay is usually linear with the logarithm 
of time. 

Fig. 15 shows the aging characteristics of capacitors 
which were heated at 85-90 C for 30 min and then 
cooled rapidly to room temperature. The time of all 
subsequent measurements of capacitance was reckoned 
from the time the capacitors passed through 50 C. The 
per cent change in capacitance was based on the initial 
measurement made after 30 min. From Fig. 15, the 
decrease in capacity was determined to be slightly less 
than 2 per cent per decade of time. OC 
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Bibliography—Printed Circuits 


(his is a revised annotation of articles published by Evectricat 


\IANUFACTURING during the past five years as part of a con- 
tinuing editorial program of reporting significant developments 
related to printed circuit techniques. 

Miniaturization—Crux of Contemporary Product Design, Jun« 
1950, page 86. Printed circuit subunits a major means along 
with unitized package and module design for reduction in 
size, weight and complexity of electronic design. 

Unitized Electronic Design and Construction Techniques, Feb- 
ruary 1951, page 114. Printed circuits shown to be major 
elements in development of functional subassemblies pro- 
viding better reliability and decreased maintenance. 


Miniaturized Amplifier designed for Automatic Assembly, 
August 1951, page 88. Conductors for amplifier are sand- 
wiched in an insulating wrap which serves as the structural 
member holding the components; all solder connections made 
automatically in an indexing machine. 


Improved Components and Materials for Reliable Electronic 
Equipment, November 1951, page 114. Article includes dis- 
cussion of printed circuits and automatic assembly methods 
as important elements in increasing the reliability and 
uniformity. 

Mechanization of Wiring—Key to Automatic Assembly, January 
1953, page 74. Design objectives behind the development of 
Motorola’s “Pla-cir” system for mechanization of point-to- 
point wiring. 


Printed Circuit Assemblies by Automatic-Machine Systems, 





Change in capacitance, per cent 






Time, minutes 
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March 1953, page 106. Projected system for mechanizing 
electronic circuit assemblies based on industry experience 
with the Auto-Sembly method developed by the Signal Corps. 
British Developments in Embedded and Printed Circuits, May 
1953, page 84. Review of current thinking and progress 
based on recent official reports; several systems discussed, 
including methods of producing sprayed resistors and printed 


coils. 

All-Printed Circuit Electronic Assembly, June 1953, page 152. 
Rubber-backed connector system combined with printed cir- 
cuits chassis elements eliminates connectors and most hand 
wiring. 

Automatic Assembly of Electronic Equipment, July 1953, page 
97. Details of an automatic production line for a radar 
chassis developed under an Air Force contract 

Solderless Electronic Assembly with Cellular Units, September 
1953, page 139. Circuit elements are combined with a 
printed-circuit base to simplify assembly. 

Automatic Production of Modular Electronic Subassemblies, 
November 1953, page 156. The National Bureau of Stand- 


ards development of the “Tinkertoy” automatic assembly. 


Shes , ee 
Printed-Circuit Design Sources, December 1953, page 129 


Staff survey lists commercial and experimental design and 
fabricated sources. 

Simplifying Fabrication of Printed Circuits, February 1954 
page 122. An improved stencil-etch process 1S described. 
Automatic Production for Electronics, July 1954, page 116 
Current status of fabrication techniques applicable to auto- 

matic production of electronic equipment. 

Mass Production of Electronic Subassemblies, October 1954, 
page 134. Completely automatic system for coordinate place- 
ment of components on printed-circuit wafers and subsequent 
assembly in complete units. 

Etched Wiring Simplifies Magnetic Amplifier Design, January 
1955, page 106. Etched wiring reduces production time and 
lowers cost. 

New Injection-Molding Process for Printed Resistors, January 
1955, page 56. Equipment and printing techniques, formu- 
lation of resistor inks, and characteristics are described cov- 
ering work done at Diamond Ordnance Fuze Laboratories 


FIG. 15—Aging characteris- 
tics of printed capacitors, 
measurements begun at 
room temperature 30 min 
after the capacitor passed 
through its Curie Point at 
50 C. 





A Case-History Report 


Selection Factors for 


Heavy-Duty Finishes 


The selection considerations for Bell System apparatus are 


applicable also in other product areas. Specifically, wherever 


reliable operation of equipment built for long-life performance can 


be affected by the type of protective finishes applied. 


R. E. Harr and D. J. Manning, Development Engineering 


WESTERN ELECTRIC CoMPANY, INc., Hawthorne Works, Chicago 


FrnisHes for telephone equipment usually are applied 
for protective or functional rather than for decorative 
purposes since the equipment is designed to operate 
efficiently for many years with little replacement or 
repair. The finishes fall into three classes: organic; hot 
galvanized; electroplated. The proportion of each type 
in terms of the surface area coated is approximately in 
the ratio of: 

Organic finishing 

Hot galvanizing — 2 

Electroplating — ] 


Our major uses of organic finishes are for protection 
against corrosion, for electrical insulation, and for 
resistance to perspiration. Hot galvanized finishes are 
used only for protection of ferrous parts in equipment 
to be subjected to out-of-doors exposure. Electroplated 
finishes are applied for protection against corrosion, 
for good mechanical wearing qualities, to improve 
solderability, and to reduce electrical surface resistivity. 

Parts having a similar function usually receive the 
same finish unless they are made of widely differing 
basic materials. The number of finishes used is limited 
to relatively few standard coatings and thus the selec- 
tion of finish for any new part can usually be handled 
by the equipment designer. Finishes that have been 
adopted as standard are ordinarily those proved most 
satisfactory for a particular purpose over a period of 
many years in regular service. 

Problems involved in the application of finishes also 
are simplified by limiting the number of standard 
finishes. For example, by standardizing on a single 
thickness of zinc for indoor applications, large numbers 
of parts can be plated under the same conditions. This 
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makes it feasible to provide conveyorized handling 
both for racked work on automatic plating machines 
and for barrel cleaning prior to barrel plating. Other 
benefits accruing from standardization of finishes are 
more uniform quality, less floor space for finishing 
equipment, and lower costs. 


Selection Factors 


The choice between an organic or a plated finish fo1 
a given indoor-equipment application depends largely 
on the relative importance of the following service 
requirement considerations: 

1. Corrosion Resistance. Both organic and electro- 
plated finishes are applied for protection against 
corrosion. Where dimensional clearance is critical, 
electroplated finishes are used. 

2. Abrasion and Wear Resistance. Baked enamel 
finishes provide protection against abrasion and finger 
printing due to frequent handling. Nickel-chromium 
finishes provide resistance to mechanical wear. 

3. Electrical Insulation. Organic finishes provide 
adequate electrical insulation depending upon the com 
position and thickness of the finish film. This does not 
apply, of course, to organic finishes containing metalli: 
pigments that may be used as conductive coatings 
Some requirements for insulation are satisfied by 
anodized aluminum. 

4. Size and Shape. Since the size of parts that can 
be electroplated is limited by the size of processing 
tanks, organic coatings are usually applied on large 
parts. Interior surfaces of parts not easily accessible 
for organic finishing frequently can be electroplated 
advantageously by means of conforming anode-typ 
racks. 

5. Repair in Service. Organic finishes can be re- 
paired in service more easily than inorganic finishe 

6. Solderability. A composite electroplated coatin + 
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FIG. 1—Typical central-office 
telephone apparatus for which 
finishes must be selected to pro- 
vide reliable service for many 


years: Right, crossbar trunk 
link frame. Below, crossbar 
switch. 
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of copper and tin is applied for good solderability. 

7. Electrical Surface Resistance. Low electrical sur- 
face resistance is obtained with electroplated silver or 
gold coatings. 

The relative cost of organic and electroplated finishes 
is still another consideration. This depends mainly upon 
the labor required for application. The cost of organic 
finishing normally is higher because almost all parts 
must be racked or placed on trays while nearly half 
of all parts electroplated are handled in bulk. 

Case History Examples 

The following case histories illustrate the selection 
considerations listed: 

A. Telephone Exchange Apparatus (Fig. 1). This 
is finished in a standard gray color. The finish must be 
uniform in appearance for all parts, both initially and 
over an extended period of time. Parts:such as ap- 
paratus dust covers, wire-holding devices, small iron- 
work, and panels are handled frequently during use. 
The finish, accordingly, must be flexible and tough. 
Since the equipment in a telephone exchange normally 
operates for a long time without replacement, a long- 
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lasting finish is required. A durable finish, stable in 
color, and with good adhesiori is provided by a soya 
oil-modified alkyd resin enamel. A small amount of 
melamine formaldehyde resin is included in the enamel 
formulation to improve the hardness and mar resistance 
and to shorten the baking time. The enamel is generally 
applied as a single 1-mil coat by steam spraying and is 
cured by baking. Shop inspection is made for color, 
appearance, uniformity, coverage, and thickness. 

For many years a black finish was used on telephone 
exchange apparatus. This dark finish resulted in visual 
difficulty in maintenance work, and was replaced with 
an aluminum enamel finish to obtain better illumina- 
tion. When aluminum became scarce in World War II, 
a synthetic gray baking enamel was substituted. The 
results were favorable. The gray enamel finish is more 
uniform in appearance and has better physical char- 
acteristics than the aluminum enamel. The gray enamel 
finish has a smoother surface and is, therefore, easier 
to clean. Accordingly, gray synthetic enamel finish has 
become standard for telephone exchange apparatus. 

An appearance observational standard has been 
established for the gray finish. A master standard of 


109 


Heavy-Duty Finishes 


the desired color and gloss has been prepared on a 
standard metal panel, and duplicate standards are 
furnished each supplier of finish materials. 

Formerly a test film of each batch of finishing ma- 
terial received was examined visually for conformance 
to the observational standard. However, a Hunter 
Color Difference Meter is now used for this purpose. 
A color tolerance area has been established to limit 
the acceptable deviation of the color measurements 
from those of the standard. This facilitates ordering 
and inspection, improves color reproducibility, and 
results in a more uniform appearance. 

B. Structural Members. Parts that are used for sup- 
porting switches and other telephone exchange ap- 
paratus, as well as for switchboard cable racks, are 
made from hot rolled steel. This “ironwork” also is fin- 
ished in the standard gray color. Since parts are not 
handled in use, less protection is required than for 
operating parts. Satisfactory protection before installa- 
tion is obtained with a single 0.5-mil coat of an air- 
drying enamel. 

A linseed oil-modified alkyd resin enamel is used 
for this gray finish. Driers are included in the formula- 
tion to permit faster handling and to increase produc- 
tion. Application of the enamel is by conventional 
air-spraying. The finish is usually dried at room tem- 
perature, but it may also be force-dried at an elevated 
temperature. Shop inspection is principally for cover- 
age; bare spots are touched up in the finishing room. 

C. Telephone Relays (Fig. 2). These parts are usually 
finished with one of two types of electroplated coatings. 
When only protection against corrosion is required, a 
passivated zinc finish is used. When good mechanical 
wearing qualities are desired in addition, a composite 
coating of nickel and chromium is employed. 


For protection of apparatus against the mild condi 
tions of exposure in telephone exchanges, a zinc coating 
of 0.2 mil has been found adequate. The zinc-plate: 
surface is treated in a chromate solution to provid 
additional protection.against temporary exposure t 
more severe conditions. This produces an iridescent 
protective film which delays the formation of whit 
corrosion products when parts are subjected to high 
humidity. The passivated film also minimizes discol 
oration of parts caused by handling during assembly 
operations. 

On fast-acting relays, a composite coating of 0.2 mil 
of nickel and 0.08 mil of chromium is applied on the 
cores and armatures for protection against mechanical 
wear as well as against corrosion. These relays employ 
nonmagnetic stop disks between the core and armature 
to provide nonsticking performance. Slow-acting relays 
have such close dimensional limitations that stop disks 
are not practicable. To obtain the necessary nonmag- 
netic gap, a thicker chromium coating of 0.16 mil is 
used. 

Due to circuit requirement, the operational timing 
of telephone relays must be accurately controlled. 
Since the thickness of finish affects the operating char- 
acteristics, it is necessary to control plating conditions 
to obtain uniform thickness of finish. This is accom- 
plished by the use of fully automatic platers which 
provide a uniform plating time and reduce variations 
that are likely to occur when parts are plated on ad- 
jacent racks in still tanks. The variation in thickness otf 
finish across the working surfaces of product parts is 
controlled by suitable rack design. This is especially 
important in chromium plating due to the poor throw- 
ing power of the plating process. 

The nickel undercoating for relay cores and arma 


FIG. 2—Telephone relays require electroplated coatings. A 
passivated zine treatment adds protection against corrosion. 
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FIG. 3—In central-office terminals, like this typical bank, the finish 
must provide a good surface for solderability with pure rosin flux. 


tures is dull and relatively soft since it is plated from 
a standard Watts-type nickel solution. Bright nickel 
finishes have been considered for this purpose, but 
the advantages of a harder nickel base and improved 
appearance do not warrant the attendant additional 
cost of brightening agents and the added control effort. 

D. Terminals (Fig. 3). In this typical central-office 
bank of terminals, subscribers’ circuits are solder- 
connected. This application requires a finish for the 
metal surface that will exhibit good solderability with 
the rosin flux. An electroplated finish for such applica- 
tions provides a composite coating of copper and tin. 
When a sufficient thickness of these metals is applied, 
chemical activating agents are not required in the rosin 
flux. By adopting this practice generally, only pure 
rosin flux need be used. It is, therefore, unnecessary to 
consider the possible adverse effects of the residues of 
activating agents over the expected life of telephone 
equipment. 

Rapid solderability with noncorrosive flux requires 
that surface films on the parts to be joined be removed 
instantly when the terminal and flux are heated above 
the melting point of the solder. In addition, the wet- 
ting characteristics of the finish should be such that 
the solder will spread freely and form a good bond 
with the basis metal. 

Prior to 1930, the finishes generally used for solder- 
ability were hot-dipped solder coatings and thin elec- 
troplated coatings of tin (average weight of coating 7 
mg per sq in. ). The solder dip coating had good solder- 
ing characteristics, but was unsatisfactory from a di- 
mensional standpoint. The finish was not sufficiently 
uniform in thickness to allow a sandwich assembly of 
several terminals with thin insulators without frequent 
cracking or breaking of the insulators. Electroplated 
tin coatings of this period were usually very thin be- 
cause thick coatings produced from the plating solu- 
tions then used tended to be dark colored and spongy. 
These thin coatings did not solder easily and, if not 
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used within three days after plating, the solderability 
became so poor that they had to be stripped and re- 
plated. 

When a longer interval before soldering was desired, 
the tin-plated parts were protected with a thin coating 
of lacquer. However, solderability of this finish was 
not good after two or three weeks. Because of this, the 
tin-plated finishes were used only when the solder- 
dipped finish was impractical because of close dimen- 
sional allowances. 

During the latter part of the 1920's, various chemicals 
became commercially available in sufficient purity to 
permit the development of a new type of plating solu- 
tion. This new solution was more stable and thick tin 
coatings could be plated from it easily. However, the 
plating of a thick tin deposit did not in itself produce 
a coating with good solderability. Soldering difficulties 
with this coating were attributed mainly to the forma- 
tion of an oxide coating on the tin surface. Development 
work to improve its solderability was directed mainly 
toward a practical means of fusing the tin deposit into 
a bright surface which would have less tendency to 
form a troublesome oxide film. 

In the course of this work, it was found that tin- 
plated brass terminals did not fuse into a bright coat- 
ing unless a copper undercoating was employed and 
all of the tin-plating solution is removed. While this 
may be accomplished by thorough rinsing, we prefer 
to use an acid dip to insure the removal of all basic tin 
salts. Next it became apparent that this composite coat- 
ing of copper and tin not only consistently fused to 
produce a bright surface, but had the desired solder- 
ability and good aging characteristics. Later it was 
found that the same good solderability characteristics 
were retained even with an unfused tin coating. Thus 
the theory that oxide films on electroplated tin coatings 
are the major cause of poor solderability appears to be 
discredited by the fact that a relatively thin coating of 
copper between the brass and tin produces a finish 
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Heavy-Duty Finishes 


with good solderability even after prolonged exposure 
to air and aging. 

Dimensional difficulties due to the lumpy condition 
frequently encountered on solder-dipped coatings have 
been eliminated by the adoption of an electroplated 
finish of 0.2 mil of copper and 0.4 mil of tin. This coat- 
ing maintains good solderability for many years even 
with rosin core solder. A tin coating of only 0.2 mil is 


usually satisfactory over the copper undercoating. if 


the soldering operation is performed within a year. 

The fact that solderability and aging characteristics 
of this coating can be predicted on the basis of tests 
for thickness has special significance due to the lack 
of an adequate test for the direct inspection of solder- 
ability. When this is done, it is necessary, of course, 
to assume that the tin coating is of good purity and 
that the basis metal was clean. In our experience these 
appear to be valid assumptions because all cases of 
poor solderability investigated have been associated 
— insufficient thickness of finish. 

{. Telephone Handset (Fig. 4). The current model 
is a ee set with the ringer contained in the hous- 
ing. Older models consist of a handset and a separate 
ringer box. The external parts of the current model are 
made of unpainted plastic except for the dial finger 
wheel, finger stop, card holder, and the base plate of 
the set. 

Each of these metal parts receives an organic finish. 
A black baking enamel is applied to the finger wheel 
and card holder to match the smooth, glossy black 
appearance of plastics parts. As these parts are handled 
constantly during use, the enamel was developed to 
provide a finish that is wear resistant and perspiration 
resistant. 

Each pay telephone is equipped with a coin col- 


lector. Since these parts have external metal surface 
they also require protection. Moreover, these coin co] 
lectors are often exposed to rather severe atmospheri 
conditions. The specifications, therefore, call for a) 
undercoat of zinc chromate primer. The primer is pig 
mented black, so that no marked color difference ji 
discernible between it and the top coat. 

Housing, base plate, and card frame receive a finish 
coat of the glossy black enamel. 

The black enamel has a linseed oil-modified alkyd 
resin base. When this enamel is applied over the black 
primer, a uniform, perspiration-resistant durable finish 
with good adhesion is obtained. This type of syntheix 
enamel has been employed on telephone parts for about 
twenty years. Prior to the advent of synthetic enamels 
black japans (lacquers ) were used. However, the syn 
thetic enamel is superior from a wear standpoint. 

Japans were non-uniform in physical characteristics 
(gloss) and had poor adhesion between coats. These 
defects do not occur with synthetic enamel. The enamel 
is usually applied as a 1-mil coat by hot spraying and 
is cured by baking. Shop inspection is made for uni 
formity, coverage, and thickness. 

Base plates of combined sets are bonderized and then 
finished with a black dipping lacquer in a conveyorized 
operation. The lacquer is applied as a single coat and 
is force dried until parts can be handled without mar 
ring. The moderate protection necessary is thus pro 
vided, using a relatively inexpensive finish. An appear 
ance standard is not required as this part is not normally 
visible to the user of the set. 

The dial finger-stop brackets are made of stainless 
steel. They are tumbled to obtain a smooth surface and 
immediately given a thin coating of clear lacquer. This 
provides a contrasting appearance with the finge 
wheel. The lacquer serves to minimize soiling and 
finger prints. It is usually applied by dipping and 
air dried. 

F. Miscellaneous Apparatus. Specially developed 
organic finishes are required for certain applications 
For example: 

Message registers in central offices are protected from 
dust by aluminum dust covers. These registers are pho 
tographed periodically to record the dial reading. Th 
cover must, therefore, have a nonreflecting surface 
This is provided by a dull black synthetic baking 
enamel finish. The enamel is prepared by adding a 
flattening agent to the same black synthetic enamel! 
used on subscriber station apparatus. 

Battery room equipment is finished in the standard 
gray color. The vinyl-resin base enamel is formulated 
to provide a finish that is resistant to sulfuric acid. The 
enamel is available in both baking and air-dry formu 
lations. It is used on all parts that can be baked con 
veniently. 0 


FIG. 4—Telephone handset poses several finish- 
ing problems for the metal parts. Wear and 
perspiration resistance are important factors. 


ELECTRICAL MANUFACTURING 













Economies 


Obtainable 
Through 
Metal Powder 
Parts 


Where complex machining would otherwise 
be required, small structural and magnetic parts 
of intricate shape can be made to close tolerances 
by powder metallurgy methods at significant 


savings in cost. Some case histories are cited. 


B. T. du Pont 
PLastic METALS Division, THE NATIONAL RADIATOR COMPANY 


Johnstown, Pennsylvania 


PRESSING intricate and difficult-to-machine parts from metal powder has been 
saving money for manufacturers since the first automotive oil pump gears 
were produced about fifteen years ago. Even so, there are still many de- 
signers and buyers of parts that do not realize the potential cost savings 
to be gained through utilization of the fabricating technique generally 
called powder metallurgy. In its simplest form, it consists of compacting 
metal powder under high pressure in a metal die and subsequently sintering 
or heating the part so that the compacted metal powder particles are 
“welded” to form a strong article. 

Some of the reasons for cost savings obtained through powder metallurgy 
are: (1) In most instances, machining operations requiring highly skilled 
labor and lengthy times are either eliminated entirely or are greatly re- 
duced; (2) fewer handling operations generally are needed during fabrica- 
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tion; (3) there is practically no waste of metal in the 
form of chips as is the case with conventionally ma- 
chined parts, and (4) close dimensional tolerances can 
be maintained with relatively little trouble and few 
rejects. Thus, even though the job may begin with a 
powder material with somewhat higher first cost, the 
savings accumulated along the way in fabricating a 
part designed for this technique can result in an im- 
pressive reduction in finished-product cost. 

For instance, one manufacturer cut scrap waste to 
less than '2 per cent—a loss due almost entirely to break- 
age during handling of the compressed parts before 
they were sintered. This same manufacturer found that 
numerous assembling problems with small stamped 
parts could be eliminated along with an expensive press 
tool upkeep program. Other reports show from 20 to 
70 per cent savings on many machining jobs; elimina- 
tion of 17 machining operations; a 40 per cent saving 
when changing from a zinc die casting to powdered 
metal; and a drop in cost from 40¢ to 8¢ when chang- 
ing from a ball bearing to a sleeve bearing made of 
powdered metal. In addition to the savings in original 
cost, some parts like gears subject to sliding friction 
frequently outwear hardened steel because of their 
conformability, smooth surface and oil-retaining, self- 
lubricating qualities. 

Applications suitable for metal powder fabrication 
are wide and varied. Metals of widely different melting 
points or of highly distinctive characteristics can be 
combined to form parts having excellent physical prop- 
erties. Silver and copper can be combined with tung- 


FIG. 4—Cash register counter reset paw! manufactured of electrolytic iron powder is shown in 
three views with paper clip to illustrate relative size. FIG. 5 (Right) —Manufacturing this tiny 
counter shifting link slide block of electrolytic iron powder cut its cost 95 per cent. Critical 


tolerance is held within 0.0005 in. 





sten; zinc, nickel, silver or copper with chromium or 
ferro alloys; and laminated parts can be produced hav- 
ing different characteristics in the different sections. 
Electrical contacts made of a combination of tungsten 
and copper or silver have the high conductivity of the 
latter two elements and tungsten’s high resistance to 
arcing. 

Examples of the use of combinations of divergent 
materials are graphite and bronze bearings, copper and 
graphite electrical brushes, iron and graphite bearings, 
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copper and porcelain resistors, insulated iron-partic 
r-f coil cores, and many others. Such parts can be mac 
to precise dimensions, and the physical properties ca 
be varied to suit the need—hard or soft, strong or wea! 
dense or porous. Incidentally, controllable porosit 
from as much as 50 per cent voids to essentially absolut 
density is a unique feature of powder metallurgy tha: 
offers special properties including self-lubrication, ey 
traordinary softness or malleability, and many others 

Another important fact to consider is that burnishin; 
action of ejecting the-piece from the die puts a mirro1 
like finish on the working surfaces of parts such as geai 
teeth and cams. Along with the oil retention properties 
gained from controlled porosity, this availability ot 
“super-finishes” affords unusually long wear life for 
properly designed and utilized parts. 

If an iron powder part is to be hardened, graphit 
powder can be mixed with the iron powder before th 
part is compacted. Carburizing then is effected, eithe 
on the surface or throughout, as the part passes through 
the sintering furnace. Case hardening of iron parts also 
may be attained by conventional gas carburizing and 
other after-treatments of the sintered compacts. 

Where additional toughness, strength, or density is 
necessary, the pores of a compacted iron part can be 
infiltrated with copper or copper-base alloys by laying 
a thin sheet or slug of this material on the part as it 
enters the sintering furnace. When the part reaches a 
temperature at which the lower melting point infiltrat- 
ing metal becomes molten, the latter is literally sucked 
into the pores throughout the iron compact by means 





of capillary action. Thus a unique physical combinatio: 
of iron and copper is formed. 

This method is used for the quadrant gear, Fig. | 
manufactured by Moraine Products Division, Genera 
Motors Corporation, Dayton, Ohio. For use in domesti 
washing machines the gear must withstand high impac' 
loads. In place of the costly machining and hobbin 
operations ordinarily required to produce a gear secto: 
the finished unit is made in one simple pressing oper: 
tion followed by the sintering-infiltration step. 
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Also made of iron powder by Moraine Products is 
ring for an automotive transmission, Fig. 2. Hole and 

slot dimensions and spacing must be held within crit- 
al specified limits. It is easy to visualize the time and 

- ffort required to perform the milling and drilling oper- 

‘tions by conventional methods. Compacted of iron 

powder, the cost is sharply reduced and tolerances are 
net. 

For the production of structural parts requiring su- 
perior physical properties, high quality electrolytic iron 
powder is now available. Utilizing this powder and 
proper fabricating methods it is possible to produce 
parts having tensile strengths as high as 170,000 psi 
and impact strengths up to 600 ft-lb. The parts are 
actually stronger than similar parts made of bar or strip 
steel, and the sintered parts can be turned out at high 
production rates with substantial cost savings. 

The two most important characteristics of this elec- 
trolytic powder are its unusually high degree of com- 
pressibility, and its low abrasiveness at high compact- 
ing pressures. These features enable the fabricator to 
compact abnormally high density parts, consistently as 
high as 96 per cent, and in many cases equal to that 
of fused iron. 

From the standpoint of reduction in manufacturing 
costs, several of the hundreds of metal powder parts 
made by The National Cash Register Company, Day- 
ton, Ohio, will be cited. The counter pinion, Fig. 3, 
considered to be the heart of a cash register, must with- 
stand high impact loads, operate at a fast rate, and have 
a long life since its failure results in an extensive and 
expensive repair job. To perform its function properly, 
the pinion is hardened by gas carburizing, tempered, 
and the tip of the single long tooth is locally rehard- 
ened. To demonstrate the toughness of this electrolytic 
iron powder part, in the right-hand view one of these 
pinions is shown with several of its teeth twisted 90 
deg prior to hardening. 

Comparison tests of this part show impact strengths 
of 12 to 16 in.-lb as now made of electrolytic iron pow- 
der, against 3.5 to 5 in.-lb when formerly made of 
hardened strip steel. The manufacturing operations 
were reduced from 28 to 19. In addition, it has been 
possible to reduce inspection from 100 per cent of each 
lot to a 10 per cent or less spot inspection of each pro- 
duction run. Combined, these factors add up to a 60 
per cent reduction in cost. 

Another N.C.R. part made of electrolytic iron powder 
is the special counter reset pawl, Fig. 4. When made of 
strip steel, tool upkeep was costly. Furthermore, sur- 
face finish was poor, and the dimension between hub 
center and resetting projection could not be maintained 


FIG. 7—Variety of helical gears and 


pinions made of metal powder for appli- 
ance and portable power tool drives. 
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locomotives 


pinions for toy 
made of a spe- 


cial grade of electrolytic iron powder. 


within close enough limits to obtain correct alignment 
of reading-wheel characters without extensive adjust- 
ment. This dimension is important because the reset- 
ting projection drops off a sharp edge and receives a 
strong impact blow while the pawl is under spring 
tension. Production of this part from electrolytic iron 
powder enabled tolerances to be held within narrow 
limits and thereby eliminated tedious adjusting oper- 
ations. In addition, the surfaces are smoother and man- 
ufacturing costs are reduced 57 per cent. 

The simple looking cash register part illustrated in 
Fig. 5 was very difficult to manufacture by conven- 
tional methods. Dimensional tolerances between the 
straight edges are only + 0.0005 in. These edges must 
be parallel and have a surface finish of 15 micro-inches 
or less. When made of electrolytic iron powder, dimen- 
sional limits are maintained consistently, surface finish 
is less than 12-micro-inches, and costs have been cut 
95 per cent. 

Model railroad trains, unlike their prototypes, have 
to give hundreds of hours of trouble-free operation 


FIG. 8—Electric motor pole piece made 
of electrolytic iron powder to elimi- 
nate the costly machining of soft iron. 
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without much in the way of expert attention. Long ex- 
perience in the manufacture of wheels and other model 
electric train parts from iron powder has encouraged 
engineers of the Lionel Corporation to begin produc- 
tion of harder working parts such as gears, pinions and 
collector rollers, Fig. 6. A special grade of iron powder 
is specified, made by the electrolytic process. This type 
powder is extremely pure and can be compressed to 
high densities under comparatively low compacting 
pressures. Thus, the parts are tough and highly wear 
resistant. Furthermore, the slight porosity remaining 
provides a lubricant reservoir to reduce friction and 
wear. repepeerny SLL Lee eee 
Helical Gears 
A specialist in powder metallurgy, Merriman Broth- 
ers, Inc., Boston, is the originator of the metal powder 
helical gear. This custom producer has supplied gears oe 
such as are illustrated in Fig. 7 for manufacturers of waned eee oo awner magnet (pele 
household appliances, model railroads, building hard- er ee ere rt renee 
ware and woodworking tools. Many of them get only 
the compacting and sintering treatment, while others 
are infiltrated with copper to increase their toughness. 
In other cases they are coined to increase the density 
and strength. 
At the present time Merriman makes helical gears 


up to 2’ in. in diameter. Helix angles can be pressed 


up to 27 deg without undue die wear. Circular center 
holes introduce no problems, but those of an oblong 
shape require frequent refacing of the press punches. 
Best solution here is to broach out-of-round hole shapes 
after sintering such as that in the small gear at top of 
Fig. 7. 
Applications to Magnetic Parts 

Powder metallurgy is a practical answer to many 
problems encountered in producing magnetic pole 
pieces. To have the best magnetic properties, pole 
pieces for d-c motors must be made of soft and pure 
iron. Furthermore, they frequently have odd shapes. 
This combination introduces a difficult and costly ma- 
chining operation because the soft iron, being extremely 
tough and ductile, tears and drags as it is being cut. 
Compare this to the procedure involved in compacting 
motor pole pieces at Moraine Products, Fig. 8. The 
part is compacted of pure electrolytic iron powder in 
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The relay inner pole piece, Fig. 9, compacted of a 
mixture of cobalt and electrolytic iron powder by Metal 
Powder Products, Inc., Dayton, Ohio, shows the in- 
FIG. 11—Several types of electrical meter pole pieces 
made of reduced iron powder. The small wedge- 
shaped piece inside large circular magnet is used to 
close the gap in the inner circle. 


FIG. 9—A relay inner pole piece compacted of a mixture of 
cobalt and electrolytic iron powder. Would be costly to ma- 
chine from soft iron bar stock. 
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FIG. 12—Molded threads on metal-powder i-f trans- 
former cores makes circuit alignment a simple job. 
Magnetic properties can be precisely controlled. 


tricate designs that can be produced. Consider the cost 
of machining the slots in a piece such as this compared 
to the possibilities offered by powder metallurgy. Sim- 
ilar advantages apply to the manufacture of electrical 
contactor cores and armatures. Formerly made _ by 
stacking laminated iron stampings, riveting them to- 
gether and shaving the edges, the operation now con- 
sists of compacting them of electrolytic iron powder. 
The one operation usually makes them to the size and 
shape needed without further complicated and high- 
cost handling procedures. 

Powder metallurgy also lends itself to the economical 
production of magnetic pole pieces for electric meters. 
Again, the material must be a soft, pure iron that in 
bar form would be difficult to machine. Some examples 
taken from application at General Electric’s Meter and 
Instrument Department, West Lynn, Mass., are illus- 
trated in Figs. 10 and 11. The curved pole pieces for 
miniature panelboard meters, Fig. 10, are compacted 
of electrolytic iron powder, sintered and then soldered 
to alnico magnets. The two smaller pieces shown are 
watthour meter adjusting shunts which are machine 
tapped for adjusting screws after sintering. 

In Fig. 11 are illustrated some of the pole pieces pro- 
duced by Merriman Brothers, Inc., for use in G-E in- 
struments. Some of these are held to dimensional tol- 
erances within 0.0005 in. More than six million pieces 
of one design have been produced with the original set 
of carbide dies. 

These examples do not necessarily mean that G-E 
engineers issue blanket instructions to make every type 
and kind of pole piece of iron powder. On the contrary, 
each part is studied carefully and powder metallurgy 
must, in every case, justify its use. Most frequently, the 
decision hinges on how much machining is involved. 
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Another well known use of metal powders is in the 
production of r-f cores for radio and TV circuits. Here 
the iron powder is mixed with a plastics resin to insulate 
each particle so as to minimize eddy current losses at 
all radio frequencies. An example, produced by Auto- 
matic Manufacturing Corporation, Newark, N. J., is 
shown in Fig. 12. Use of iron powders facilitate 
standardization of some transformers so more than a 
dozen types can be assembled from a few component 
parts. Thus, set manufacturers can hold their inven- 
tories to a minimum and, at the same time, meet every 
assembly requirement of tube complement and circuit 
variation in standard broadcast receivers. 

To align a TV receiver it should require only a turn 
or two to obtain the correct gain and response wave 
shape. The uniformly high permeability and low loss 
characteristics of the powder in its pressed state makes 
this readily possible. These qualities are obtained con- 
sistently through the effective control of particle size 
and other physical and chemical properties of the pow- 
der. This is a definite aid in standardizing procedures 
for mixing the powder with insulating and binding 
resins. 

Only a few of the many thousands of parts being pro- 
duced of metal powder have been covered, but they 
illustrate some of the advantages this method of fab- 
rication has to offer in the production or procurement 
of parts which are costly due to excessive loss or rejects, 
high labor costs in machining and handling operations, 
or critical dimensional tolerances. Any engineer re- 
sponsible for the design or use of metal parts that are 
required in substantial quantities and involve consid- 
erable machining will find it worthwhile to investigate 
the possibilities of powder metallurgy by consulting 
well qualified fabricators of metal powder parts. 0 0 0 
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THREAD ROLLING is not a new art. The first machine 
was built in England over one hundred years ago. 
Machines using flat reciprocating dies have been built 
for over seventy years by our company. Reciprocating 
thread rollers, both automatic and hand fed, are still 
being extensively used today to produce a large 
quantity of standard and special threaded fasteners. 
This type machine is particularly adaptable to thread ® 
small job lots, headless blanks and special fasteners : 
that cannot be fed at a high rate of speed. However, : 
there was a large percentage of standard work in Fixed die 
sufficient quantities to warrant a machine of high 
production that would lower the production cost of 
these highly competitive articles. 

Although there was a threader designed and built 
in the 1800’s on the rotary die principle, there was no 
feasible way of manufacturing the dies. Also there 
was no actual demand at the time for quantity pro- 
duction of bolts and screws, so the method was for- 
gotten. Circulor die 

It was largely through the efforts of a New Zealand 
engineer and inventor, named Victor Fray, that the 


rotary became a commercial reality. Combining the 
old rotary die idea with a completely new and unique 
feeding arrangement, he was able to build a machine 
with high production possibilities. Two principles © © 
introduced showed great promise: A pair of male and 
female circular dies through which work could be 


spun in a directional stream, and second, means for 

. ; : Bolonced nest 
automatic feed of headed blanks from a hopper. The ok sai 
basic principles are illustrated in the sketch, Fig. 1, 
the dies, particularly the female sector, were inordi- 
nately difficult to make. The problem of developing 


a commercial machine was therefore divided into two 
parts: Means of producing economical dies, and de- 
sign of a machine with long service life that would (0) 
meet its production capabilities. 
' Important as was die design and manufacture to 


the success of the new high speed threader, Figs. 2 
and 3, it is of secondary interest to this story. 


Moving die 
$e 















Continuous rolling 






process 

In a flat die machine in which the blank is rolled 
between a stationary and a reciprocating die, only one é = : 

: : . . : FIG. 1—Basic principles of rolling screw threads 
piece can be rolled at a time and output is equal to the (A) Reciproceting fiat dice. (B) External circala 
number of strokes per minute. When circular dies are dies (reversible action). (C) Cam-fed circular dies 
used to make the process continuous, to produce (balanced). (D) Fray method with through-feed (ex- 






118 













Harry R. Lange, Chief Engineer, Cold Heading Division 
THe WaTeERBURY FARREL FouNpRY & MACHINE COMPANY 
Waterbury, Connecticut 


In the design of the ‘“‘Waterbury” high speed threader, use of three independent 
variable-speed drives supplied the flexibility needed to achieve its production 


capabilities by relating feed rate from hopper and chutes to speed of the circular 


thread rolling die for various sizes and pitches of screws. 





ternal and internal dies. FIG. 2—Operator side 10 variable-speed drives. (A) 20-hp spindle drive; (B) 
“Waterbury” High Speed Threader capable of han- %-hp hopper feed drive; (C) 44-hp drive for spiral 
dling up to 2000 headed blanks per minute, FIG. 3— feed rolls and belt. The three drives operate independ- 
Discharge side of machine showing the three separate ently of each other. 





roughly 10 times the output of the fastest flat die 
machine does not require an appreciable increase in 
machine speed. Increase in output is obtained by the 
ability to feed blanks through only a few turns behind 
each other in a steady stream through a female die 
segment of only 120 deg. Therefore with a spindle 
speed of 150 rpm, 2000 screws per minute can be 
processed, depending on the size of screw, head form, 
shank length, and type of material. 

This fact reduces the bearing problem. The large 
size bearing needed to carry the heavy overhung 
radial load, therefore can be operated at relatively low 
speed and can be expected to have a long fatigue life. 
Nevertheless a sleeve bearing is not satisfactory here, 
because of the tendency of the shaft to deflect and 
load the bearing locally. As shown in the cross-sec- 
tional view, Fig. 4, a large Timken conical roller 
bearing carries the work load and the thrust of the 
rotor weight, including the large bull gear. 

Here again, because of the low speeds involved, a 
spur gear with straight teeth is satisfactory from a load 
and noise point of view. Speed reduction is obtained 
through a single gear train and pulley ratios in the 
V-belt drive from the drive unit proper, which also 
incorporates a speed reduction. 

Early designs of the machines lacked some flexi- 
bility in adjusting feed and threading rates for various 
types of screws. For each size of screw within the size 
range, number of threads per inch, and hardness of 
blank, there is an optimum speed of rolling. With a 
change of spindle speed, there should be a corre- 
sponding change in feed rate. Feeding is accom- 
plished with a drum type hopper, spiral feed rolls, 
clearing wheels and an endless steel conveyor belt to 
the final feed-in wheels. A rotating hopper drum with 
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FIG. 4—Cross-sectional view of die spindle mount and 
final drive through V-belt and spur gear reductions. 
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internal vanes elevates the blanks to the delivery 
chute. 

Blanks coming from this chute are deposited be 
tween two rapidly revolving spiral feed rolls that 
deposit the blanks in the chutes. Fig. 55. The blanks 
are then carried to the feed-in wheel at a rapid rat 
by a flat steel conveyor belt. Blanks not properly 
positioned or in excess are rejected by the front 
clearing wheel and returned to the hopper bowl. A 
second clearing wheel assists the blanks to proper 
location under the chute cover. This cover prevents 
the blank heads from climbing over one another. 

The prototype model had a single driving motor 
with power takeoffs for the hopper drive and the 
chute feed. This design involved long shafting sub- 


ject to torsional vibration, as well as bearings and 
gearing. The only way changes in feed rate could be 
obtained was through change gears—adding to the 
mechanical complication. Simplification was obtained 
by providing separate motors for each of the three 
functions. Flexibility was achieved by providing vari- 
able-speed drives. The three drives are electro- 


Product Specifications of 


“Waterbury” High Speed Threader 
Max Min 


Length of blank, in. 3 V4 
Thread diam nominal VY in. No. 6 
Thread length, in. 2 

Die face depth, in. 2% 

Output, pcs per min 2000 


Motor Specifications 
Drive for Hp 


Die spindle 20 
Hopper drum 
Conveyor belt 


Coolant pump 


FIG. 5—Feed arrangement. Upper right, hopper drum exit 
chute to spiral feed rolls below and clearing wheels to imme- 
diate left. Heads rest on endless steel belt. Pair of gears for 
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1iechanical (U. S. Vari-Speed) using a standard 
juirrel-cage motor driving through variable-pitch 
elt sheaves. In sizes ranging from 20-hp for the 
pindle drive down to % hp for the hopper feed, this 
vpe of drive proved to be the most economical for the 
noderate speed range of about 3:1 required on the 
iopper drive and 2:1 on the die head spindle. Using 
l-c motors with variable-voltage control would have 
required the addition of a motor-generator set. 

Precise coordination between the three independent 
drives is not critical and hence can be left to the 
judgment of the set-up man. Manual control of each 
drive through handwheels need only be provided 
Even a simple type of servo control between say the 
hopper feed and the die head drive would have been 
an unnecessary luxury and probably not as flexible as 
the present arrangement. 

With complete flexibility in the three drive speeds, 
feed rate proved to be the limiting factor in deter- 
mining output. The die head speed, for instance, 
could be doubled if blanks could be fed in fast 
enough. They can't! The problem gets down to 
orienting headed blanks dumped into the feed chutes 
from the hopper. Specifically it is to get the shanks 
down and heads up. Aside from speed, success of the 
two. parallel spiral feed rolls, Fig. 5, in orienting the 
blanks depends upon length with respect to blank 
diameter, shape of head, and density of material 
(blanks made from lighter materials like aluminum 
bounce about). 

There is a point of diminishing returns on speed 
as the largest size screws, within the capacity of the 
machine, are processed. On certain headed blanks the 


length of shank becomes the determining factor gov- 
erning speed of aligning by the helical feeders. 
Scissor arms at each end permit adjustment of the 


separation between rolls. Blanks are discharged to 
and carried by the heads by an endless steel belt under 
a pair of toothed clearing wheels mounted in tandem 
and rotating in opposite directions. The first wheel 
kicks back any blanks laying astride the belt; the 
second pushes down unseated heads and helps to 


feed-in wheel drive may be seen at extreme lett over thread 
rolling spindle. FIG. 6—Exposed view of feed-in wheel shaft 
and spring safety clutch which prevents misaligned blanks from 
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space them evenly while sending them on their way. 

For a space of about 3-4 ft the blanks are sus- 
pended by their heads on the belt edge. Provision is 
made to adjust the belt tension to sustain this edge 
load. Material is spring steel 0.020 in. thick. 

One of the contributions of Waterbury engineers to 
the basic design was to provide accessibility to the 
feed arrangement and die area, thus assisting the 
operator in making fast setups and changeovers. In 
the prototype machine the feed mechanism was 
mounted on pipe supports. In the redesign, the belt 
carrier and drive are mounted on a sturdy cantilever 
casting supported in massive pivot bearings. When 
die changes are made the feed is swung out of the 
way. 

Metering of the blanks to the die head is done by a 
feed-in wheel consisting of notched disks geared to the 
die head spindle in timed relation to the number of 
starts in the thread. This wheel can be seen in Fig. 6. 
To protect the dies and also the machine from damage 
due to blanks not properly oriented, the feed-in 
wheel has a spring-loaded safety clutch on the hub 
of the driven feed gear. 

Loads due to cold flow of metal in the threads are 
necessarily large and therefore some deflection in ma- 
chine parts can be expected. A lightly designed frame 
would perform erratically. Hence the frame sections 
backing up the fixed die, Fig. 7, were made of generous 
size in cast iron. Designing for a minimum deflection 
more than met strength requirements. 

Electrical controls are straightforward. One starter 
with pushbutton controls the die head motor; a sepa- 
rate starter controls the two feed motors. Two emer- 
gency stop buttons are provided—one for the die 
spindle and one for both feed motors. A _ selector 
switch controls a separate coolant motor which does 
not require a fast stop. All starters, fused disconnect 
switch and 115-volt control transformer are housed 
in a single steel cabinet mounted with steel straps to 
the machine’s frame well above the floor. Enclosure 
conforms to NEMA No. 1. Sealed flexible conduit 
and rigid conduit protect motor and control leads. 


being fed into the dies. FIG. 7—Fixed die sector, left, is backed 
up by heavy cantilever section of main frame which also sup- 
ports spindle bearings. See also Fig. 4. 


















































































































































































































Reliable 


Subminiature 
Sockets 





John F. X. Mannix, Components & Materials Branch 
SiGNAL Corps ENGINEERING LABORATORIES 
Fort Monmouth, New Jersey 


PERFORMANCE Of subminiature tubes in military elec- 
tronic equipment has been limited by the lack of suit- 
able sockets having comparable size and reliability. 
Sockets have been available, but they were designed 
for use in commercial equipment where the operating 
conditions are less rigorous. While they have been gen- 
erally satisfactory in these applications, laboratory test- 
ing and field experience indicated the need for several 
improvements in commercial designs to make them 
sufficiently reliable for military applications. 

The shortcomings (from the military viewpoint ) 
which had to be overcome are discussed briefly in the 
following paragraphs. °® 

1. Low fatigue resistance caused loss of springiness 
in the socket contacts after relatively few tube inser- 
tions. This brought about intermittent and continu- 
ously open circuits, and also permitted a tube lead to 
be inserted between the contact and the body of the 
socket. 

2. Contact tabs often cracked or broke off during 
production wiring operations. 

3. Socket bodies lacked mechanical strength. Ex- 
cessive breakage occurred during shipping, production 
and normal usage. 

4. Heat resistance was low in that the socket bodies 
often charred and suffered electrical breakdown during 
normal operation of cathode-type subminiature tubes. 
The temperature at the base of these tubes sometimes 
exceeds 150 C. 


5. The mounting method, either by means of retainer 
rings or staking the chassis metal into cutouts in the 
socket, often resulted in damage. 

To overcome the shortcomings outlined above and 
to obtain optimum performance, improved subminia- 
ture tube sockets were developed by the Signal Corps 
Engineering Laboratories under contract with the 


*See also ‘‘Military Requirements for Subminiature Tube Sock 


ets’’, John 
F. X. Mannix, Execrricat Manuracturtnc, September 1952, p. 284 
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After lagging behind tubes in reliability 

for several years, subminiature sockets have 
now caught up. The development of a 
military-quality socket and the 

means used for eliminating earlier 


shortcomings are described. 


Cinch Manufacturing Corporation, Chicago, Il. Both 
the 8-contact button socket and the 7-contact flat press 
socket were included in the development. In addition 
to the factors mentioned above, extremes of tempera- 
ture and humidity, mechanical shock and vibration, 
and life expectancy were also considered in develop- 
ing the new sockets. 

As shown in Fig. 1, the sockets were designed for 
use with clamps which serve as mechanical retainers 
for the tubes, as heat dissipators and as electrical 
shields. The clamps are fabricated of brass, cadmium 
plated on both the inside and outside surfaces, and 
coated with a high-temperature black enamel. The 
clamps or shields can be used interchangeably with 
either type of socket. Outline drawings of the new 
sockets are shown in Figs. 2 and 3. 

Both the button and the flat press sockets are saddle 
mounted. This greatly reduces the susceptibility to 
shipping damage in bulk packed containers and also 
to damage during chassis assembly. While it may at 
first appear that the saddles are space consuming and 
a slight deviation from the miniaturization objectives, 
it should be noted that some tubes have diameters al- 
most as great as the complete socket. In view of the 
functional advantages obtained, the extra space is con- 
sidered to be worthwhile. The saddles are made of 
nickel-plated brass and they are designed to withstand 
the required military salt-spray and humidity tests. 

The socket contacts are of beryllium copper and hot 
tin dipped for ease in soldering. Initially a pressure of 
from 3 to 8 lb is required to insert a tube into the sockets. 
This pressure is great enough to assure good electrical 
connection and mechanical retention between the tube 
pin and socket contact, but low enough so that the rela- 
tively soft lead wires of subminiature tubes will not 
bend. The contact resistance is equal to that on the 
MIL-type sockets. After 250 insertions with a jig con- 
taining tool steel pins of 0.019 in. diameter (the max- 
imum on subminiature tubes) the contacts retain 70 
per cent of their spring pressure and each contact is 
capable of holding a 3-0z weight. As can be seen in 
the curves of Fig. 4 this is superior to commercial sock- 
ets of the same type. After this test, the contacts on the 
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FIG. 1—Subminiature sockets for flat press and button stem subminiature 
tubes in military equipment. The shields provide mechanical support 
for the tube, electrical shielding and effective heat dissipation surfaces. 
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FIG. 2—Outline drawing of the 8-contact socket for button base subminiature tubes. 
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FIG. 3—Outline drawing of 7-contact socket for flat press subminiature tubes. 
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new sockets do not separate from the socket wall, 
thereby eliminating the possibility of inserting a tube 
pin between the contact and the body wall. Contact 
tabs can be bent 45 deg from the vertical axis of the 
contact, a minimum of three times in each direction 
without breaking. This allows standard wiring proce- 
dures to be used during equipment assembly and rep- 
resents a considerable improvement over most com- 
mercial subminiature tube sockets. 

Both types of sockets may have bodies of mica-filled 
phenolic (for use with the relatively cool filamentary 
type tubes) or glass-filled silicone (for cathode-type 
tubes and high temperature applications ). The glass- 
filled silicone (Bakelite Corp. Material No. GMQ- 
12431, a general purpose glass-filled compound of the 
short fiber type) is particularly well suited for this ap- 
plication. It has approximately 50 per cent greater 
impact strength than mica-filled phenolic, a much 
greater arc resistance and its electrical properties are 
not as adversely affected by humidity conditions. Sock- 
ets of this material can be employed at an ambient 
temperature of 200 C or higher without deleterious 
effects in the electrical or mechanical properties. Arc 
resistance is also excellent. Tests have indicated that 
the electrical and mechanical characteristics of these 
newly developed sockets compare favorably with the 
performance of MIL miniature, noval and octal type 
sockets. The insulation resistance between contacts is 
greater than 50,000 megohms and the sockets withstand 
1500 volts rms for a period of 1 min without breakdown 
or flashover. 

The sockets, with their shields attached, successfully 
retained tubes during the standard 6-hr component vi- 
bration test. No damage occurred in the contacts or 


force in per cent 
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FIG. 4—Curves showing loss of contact pressure é 
in newly developed socket compared with that a 
of commercial grade sockets. i 
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bodies of the sockets during this test and upon its com- 
pletion each socket contact successfully retained a 3-0z 
test jig. 

Temporary Cinch type designations have been given 
to these sockets and shields pending assignment of 
military nomenclature. They are for the button socket, 
Type EXP 9076-E and for the flat press socket, Type 
EXP 9147-C. The temporary type numbers for the 
shields are EXP 9147-C3 for the 15-in. length and 
EXP 9076-E3 for the 2345-in. length. OOO 
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Dimmers for 


Home Lighting 





THE PRINCIPLE of autotransforme: 
dimming, used for a long time in 
theater lighting installations, is incor- 
porated in the Luxtrol home light 
control. The unit permits setting the 
light intensity of lamps to any value 
from complete darkness to full bright- 
ness and is being marketed by The 
Superior Electric Company of Bristol, 
Conn. Each control can handle any 
number or combination of lamps, 
colored or uncolored, up to a load of 
360 watts. 

Essentially, the Luxtrol unit is a 
variable autotransformer operating 
from a 120-volt a-c source. A movable 
brush contact rides on a bared portion 
of the winding. Rotating the contact 
arm by turning the knob produces 
changes in light intensity. Since the 
brush contact is always in contact with 
the winding, silent, flickerless opera- 
tion is assured. A switch is incor- 
porated at the blackout position to 
shut off the entire circuit. No external 
switch is required. Only the current 
required to produce the desired 
illumination is used, unlike the situa- 
tion in resistance-type units that dissi- 
pate power in the form of heat. 
Operating safety is assured through 
use of a fuse and a bimetallic thermal 
overload relay. If a lamp burns out 
or is removed from the line, dimming 
of the others is in no way affected. 
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A Staff Report 


New Packard Features 


Eleectrieal Servo in 


Torsion-Bar 


Suspension 


Electric motors and controls turn up in what seems to be 





the most unlikely of places 


the suspension system of an automobile. 


A closed-loop servomechanism contributes appreciably to riding comfort by 


keeping the car level regardless of load distribution. 


THE COMBINATION Of torsion-bar springing with an 
electrical servo system in the suspensions of the new 
Packard and Clipper automobiles is responsible for 
what are described as vastly improved riding qualities. 
The purpose of the servo system is to keep the car level 
at all times regardless of the load distribution in the 
seating and luggage compartments. This feature brings 
the benefits of a flat, level ride even when the rear 
of the car is loaded to capacity; provides less tendency 
for the frame to “bottom” on the rear axle under road 
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Artist’s rendering shows the torsion-bar suspension system used in Packard 


SUPPORT UPPER ARM 
FIG. 1] 


and Clipper cars for 1955. 
ported only 
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are free 





shock and insures precision aiming of headlights inde- 
pendent of load arrangement. 

The torsion-bar suspension makes use of the fact 
that a steel rod secured at one end will twist and 
untwist in the fashion of a spring when intermittent 
torques are applied at the free end. This springing 
action is considerable in the specially heat-treated 
manganese steel selected for this application. 

Torsion-bar springing has two principle advantages 
over coil- and leaf-spring suspensions, which have 
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Main-load bars extend front to back and are sup- 


to turn within these supports. 


New Packard Features 


Electrical Servo in 


Torsion-Bar Suspension 


been standard in American cars until now. The firsi 
is that torsion bars exhibit little tendency to rebound. 
When a twisting force is removed, the bar unwinds 
to its normal condition and stops. Other springs, 
when released, tend to vibrate before coming to rest. 
Conventional suspensions hence must rely largely on 
shock absorbers for vibration damping. The torsion 
bar dissipates shock forces more quickly and com- 
pletely and also relieves much of the stress placed 
on the shock absorbers. The second advantage of the 
torsion bar is that it makes possible the design of a 
system wherein road shocks are almost wholly con- 
fined within the bar. How this is done will be ex- 
plained below. 

The basic design of the front suspension remains 
unchanged. Still to be seen in Fig. 1 are the upper 
and lower support arms, vertical supports and steer- 
ing knuckles. However, the front coil springs are 
entirely eliminated. Replacing these and the rear leat 
springs are the two main-load torsion bars. These 
bars are approximately 9 ft long and are located along 
the side rails on either side of the frame. 

The rear axle is connected to the frame through 
two driving torque arms, Fig. 2. These arms allow 
free vertical movement of the rear wheels and also 
transmit the forward thrust of the rear axle to the 
frame. The torque arms are attached to the frame 
at their forward ends by means of rubber-cored 
bushings. Rubber also insulates the connections be- 


tween torque arms and axle housing. This use of rub 
ber helps minimize the transmission of road noise 
or shocks to the frame. An interesting byproduc 
of the torque-arm design is the prevention of rear-en¢ 
“squat” during rapid acceleration. This is a commo) 
fault in cars with conventional suspension systems 
In the new system, however, advantage is taken ot! 
the fact that as the wheels accelerate in the forwar 
direction, reaction forces act on the axle housing tend 
ing to rotate it in the opposite direction. By studying 
Fig. 2, it can be geen that such reverse torque is 
transmitted by the torque arms and has a lifting 
effect on the frame. It is this reaction that counteracts 
any squatting tendencies. 

Transverse movement of the rear axle is controlled 
by two special transverse stabilizer links. A section 
of one of these stabilizers is visible in Fig. 3. Each 
link is actually a steel rod bent into the form of a 
zig-zig spring. The stabilizers permit true vertical 
movement of the axle while absorbing lateral wheel 
shocks. 

Forged-steel arms are attached to both ends of the 
torsion bars. To transmit the rotary motion of the 
arms to the torsion bars, the forged hexagonal ends of 
the bars mate with hexagonal sockets broached into 
the inner ends of the arms. In the normal operating 
position, the outer (or link) end of the front arms 
point toward the front wheel or away from the center 
line of the car. The rear arms point away from the 
rear wheels or toward the car centerline. Thus, if 
a front wheel moves up, the resulting twist in the 
shaft causes the arm at the rear end to tend to move 
in the opposite direction so that the loading on the 
rear axle is downward. Front-wheel shocks react 
against the rear wheels and vice versa. By this means. 
the twisting of the torsion spring is confined within 


FIG. 2— Driving-torque 
arms connect rear-axle 
housing to frame. Arms 
are pivoted at frame ends 
but rigidly attached to the 
axle housing. Reverse 
torque on housing pre- 
vents squat during fast 
acceleration. 





FIG. 3 


connecting both main-load and compensator torsion bars 
to the driving-torque arm. By these arms, vertical move- 
ment of rear wheels is reduced to only a few degrees of 


torsion-bar twist. 


the bar and not transmitted into the frame. In con- 
ventional suspensions, of course, the coil and leat 
springs react directly against the frame so that some 
portion of wheel shock is always noticeable. 

Compensator Servo. The section of the suspension 
described so far will assure a soft ride as well as road 
stability. Despite this, however, the car would be 
level for only one arrangement. Changes in the height 
of the body would be permitted unless something else 
were added. To correct such conditions, Packard has 
adopted the “car levelizer” or compensator servo- 
mechanism. The function of this servo is to hold the 
body on an even keel regardless of passenger and 
luggage loads. 

The compensator system includes two additional 
torsion bars, about half the length of the main springs. 
The rear ends of these bars are hexagonal in cross 
section and are fitted into the rear torsion arms near 
the point where the arms are attached to the main- 
load torsion bars. Both connections are visible in Fig. 
3. The forward ends of the compensator bars are fitted 
with lever arms pointing downward. The outer end 
of each arm is connected by means of a linkage to 
in actuator lever and gear box located in the center 
of the chassis. The high-ratio gearing is driven by a 
reversible 12-volt d-c actuator motor, which operates 
is part of a servo loop to automatically increase or 
lecrease the loading of the compensator bars de- 
pending on changes in the car loading. 

The control mechanism consists of a lever attached 
to the main torsion bar on the left side of the car. 
\ linkage connects this lever to a three-position (for- 
vard-off-reverse) switch for the actuator motor. It 
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Viewed from below car, forged-steel arm is seen 





FIG. 4 


of the chassis. 


Compensator drive motor is mounted near center 
Ratio of gear reducer inserted between 
motor and compensator bar is extremely high. Therefore. 
no brake need be used to prevent bar from unwinding 
when motor is de-energized. Bottom of chassis is shown. 


is seen now that the motor is activated by changes in 
the amount of twist of the left hand main torsion bar. 

Normally, when there is equal loading front and 
rear, the center portion of the long torsion spring 
shows little if any rotation and there is no action of 
the compensator. Suppose now that loading at the 
rear is increased. This causes the center section of 
the left spring to twist, thus rotating the lever con- 
nected to the control switch. As this instant the control 
switch makes contact, operates the actuator motor 
sufficiently to increase the loading on both compen- 
sator bars. This, in turn, raises the rear end of the 
car, making it level with the front end. As soon as 
this condition is achieved, the control switch is opened 
and the actuator motor stops. Since the switch does 
not open until the “error” (twist of the main torsion 
bar due to the rear loading) is removed, the compen- 
sator is a true closed-loop servo. 

If, next, the rear end is lightened by the leaving ot 
passengers or removal of luggage, the center section 
of the main spring tends to twist in the opposite 
direction. Again the compensator switch is actuated, 
this time causing the actuator motor to run in the 
reverse direction and reducing the loading on the 
compensator torsion bars proportionately. This lowers 
the rear end level with the front. Note that although 
no brake is used, the de-energized motor shows no 
tendency to reverse under load because of the ex- 
tremely high ratio of the actuator gearing. 

Servo Circuit. This is shown schematically in Fig. 
5. The 12-volt car battery powers the system through 
a fuse and the dashboard ignition switch. In addition, 
the normally closed contacts of a pressure-operated 
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switch in the hydraulic brake line are connected into 
the circuit. Therefore, the compensator does not func- 
tion when the brakes are applied. This prevents false 
operation of the system when the automobile “dives” 
during a fast stop. 

The sensing switch actuated by the torsion-bar 
does not control the motor directly. Actually because 
of the starting currents involved, three relays are con- 
nected in cascade between each side of the sensing 
switch and the terminals of the motor. In the order 
of their operation, these are a thermal relay, a medium- 
current relay and a conventional automobile starting- 
motor relay. The limit switch is tripped by the lever 
arm on one of the compensator bars. Its function is 
to prevent the compensator bars from being twisted 
too far in either direction. 

The purpose of the thermal relay is to add a 6-sec 
time delay to the system. This assures that the inter- 
mittent twisting of the main torsion bars due to road 
shocks during normal travel do not cause the com- 
pensator to operate. If it were not for this relay, the 


FIG. 5 — Schematic 
wiring diagram of 
compensator servo. 
Thermal relay is in- 
troduced into system 
to add a 6-sec time 
delay. This prevents 
compensator motor 
from starting each 
time main-load tor- 
sion bar twists in 
normal road _ travel. 


Compensotor motor 
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compensator would attempt to make a _ correction 
every time the rear wheels passed over a bump in 
the road. 

Of special design for this application, the thermal 
relay consists of two stationary contacts and one 
movable contact. The latter is mounted at the end 
of one leg of a U-shaped bimetallic piece. Each leg 
of the bimetal carries a heater coil connected to 
opposite contacts of the sensing switch. With changes 
in ambient temperature, both legs of the bimetal are 
heated equally so that the movable contact remains 
motionless. Now, when the sensing switch is thrown 
to the right, current flows through the heater coil on 
the right-hand bimetal leg. The U-shaped piece is 
thus deformed in such a manner that the movable 
contact closes against the right-hand stationary con- 
tact of the thermal relay. When the other coil is 
heated, the bimetal deflects in the opposite direction 
Thus, the actuator motor operates in forward or re- 
verse depending on which side of the sensing switch 
is closed. NOC 


Negligible Color TV Sales in 1955 Says Emerson President 


COLOR TELEVISION receivers will play 
a very small role in 1955 primarily 
because of continued high prices of 
the receivers as well as failure to pro- 
vide substantial color TV program- 
ming, Benjamin Abrams, president of 
Emerson Radio and Phonograph 
Corp., told representatives of financial 
companies in December. Contrary to 


color television 
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popular anticipation and to the views 
voiced by some TV executives, Abrams 
does not see how it is possible for 


portant factor in 1955. 

There is very little chance that the 
consumer will purchase a high-priced 
color receiver, he said, and prices 
cannot be sufficiently reduced next 


year to attract the public. Further 
more, the consumer will not be induced 
to part with his money when he learns 
next year that color programming wil! 
continue to be presented on a sporadi: 
basis. Some sales of color receive: 
will be made, but not until 1956 wil 
color television become an important 
factor. od 


become an im- 
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Jack Handen and Robert M. Hruda, Electronic Tube Division 
WESTINGHOUSE ELECTRIC CoRPORATION, Elmira, N. Y. 


Glass-To-Metal Seals 
Using Induction Heating 


Precise control, localized heating, 


and controlled atmosphere produce 


seals of uniform quality. Metal is heated internally and overheating of surface 


is avoided. Glass is heated by conduction from metal. 


GLASS-TO-METAL SEALS have been made on a mass 
production basis for electronic tubes for many years 
und they are being increasingly used in other prod- 
ucts. Heat to soften the glass and metal was supplied 
generally by gas flames or radiant heating elements. 
The setting of these was very largely on an empirical 
basis and an art developed by experience. A new 
approach to making glass-to-metal seals became pos- 
sible with the development of induction heating 
equipment and the field of use has been broadened 
considerably in the last few years. 

The localized heating and precision control afforded 
by induction heating has moved glass-to-metal seal- 
ing from the field of an art into the field of science 
and engineering and as a result, induction heating 
has become a valuable tool for making such seals. 
The electromagnetic field produced by the heating or 
work coil of an induction heater heats only the metal. 
Because the glass is not affected by induction at low 
temperatures, it is heated by conduction and radiation 
from the metal. 

A number of alloys, including Kovar, having thermal 
expansion characteristics very similar to those of glass 
are available for making the seals. The close matching 
of these thermal expansion characteristics are shown 
in Fig. 1. Prior to the development of these allovs it 
was necessary to feather edge the metal as was done 
in the long familiar Housekeeper copper-to-glass seal. 


Glass-to-Metal Adhesion. To secure a good bond 
between metal and glass, it is usually necessary to 
oxidize the surface of the metal under controlled con- 
ditions just before making the seal. The glass will 
then adhere to the metal. One theory is that the metal- 
lic oxide migrates into the glass and forms a “new” 
glass, with the composition altered by the addition of 
the metallic oxide. The exact mechanism of the seal 
is still somewhat in doubt. However, it is generally 
accepted that if the metal is originally overoxidized, 
a relatively heavy oxide layer still exists at the inter- 
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Sealing of glass to metal has 
long been done by means of 
gas flames and more recently 
by gas heated ceramic radia- 
tors. Because so many factors 
are involved, heating condi- 
tions, whether flame or radia- 
tor, are set according to 
quality of the seals made. For 
this reason,  glass-to-metal 
sealing has remained an art 
rather than a science. Re- 
cently, however, induction 
heating has been used with 
very good results. Conditions 
may be recorded and repro- 
duced, and the heating effects 
may be localized as needed. 
Only the metal is heated by 
induction and the glass is 
heated by conduction through 
contact with the hot metal. 
The method is described in 
this article. 





tace. The seal appears black, because the eye sees 
this dark oxide layer through the laver of colored 
glass. On the other hand, if the metal is originally 
underoxidized or not oxidized at all, no altered glass 
laver is visible and the metallic luster of the metal is 
visible. Overoxidized seals may be mechanically 
strong although not vacuum tight. Underoxidized seals 
are mechanically weak, but usually vacuum tight. 
Many good quality seals can be obtained with pre- 
oxidation of the metal part. Since the glass is heated 
by conduction, the oxide is produced during heating 
betore the glass begins to deform. 

Making the Seal. Successful glass-to-metal seals de- 
pend largely on the design of the work coil and suit- 
able fixtures for supporting the parts. The glass is 
supported in a chuck with jaws made of a_ heat- 
resistant material such as Transite. The metal part 


can be held in the chuck of a drill press with the 
drive removed, so that the metal can be moved int 
the firmly-positioned glass. The work coil should su 
round the metal and glass at approximately the sea 
line. 

At the beginning of the sealing operation, the meta 
part is placed in contact with the glass. Heat is applied 
by energizing the work coil and as soon as the meta! 
reaches a cherry red to vellow color, it is slowly 
pushed into heat softened glass. When the predeter 
mined depth is attamed the movable chuck is locked 
in position, and the seal is made. The glass will 
gradually flow toward the metal and seal to it, leaving 
a well-rounded contour. 

If the seal color is too light, i.e., metallic, it is 
necessary to delay pushing the metal into the glass for 
a few seconds after applying the heat. On the othe: 





curves for Kovar and several suit- 


Thermal expansion 
able glasses. The numbers are 


Corning type numbers 


FIG. 2 (Left)—-Arrangement for making 
glass-to-metal seals simultaneously at both 
ends of glass cylinder. 


FIG. 3 (Below)——Drill press adapted to 
handle glass and metal parts for making 
seals as shown in Fig. 2. Glass cylinder is 
held stationary while metal parts are moved 
into glass softened after heating. 
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iand, if the seal color is too dark because of excessive 
xidation, it may be necessary to seal in a reducing- 
ras atmosphere. This can be accomplished by sur- 
ounding the work with a chamber and flushing it 
with forming gas, generally nitrogen with a small 
mount of hydrogen. 

The variety of seals made with induction heating 
ire illustrated by several examples used in the manu- 
tacture of electron tubes as described in the following 
paragraphs. 

Double-Edge Seal. Fig. 2 shows two pieces of 
Kovar being sealed to opposite ends of a glass cylinder. 
The fixture for supporting the parts is a combination 
of a drill press and arbor press (Fig. 3). Both are 
mounted on a common shaft with a hook on the drill 
press holding the top assembly while the arbor press 
supports the lower. The glass is held by a three-point 







Tronsparent window 


Metal washer and in hinged cover 


FIG. 5 
glass disk are sealed to- 
gether in closed Transite 
fixture. Forming gas of 
nitrogen plus a_ small 
amount of hydrogen are 
introduced to limit oxida- 


tion of metal surface. 





























chuck with Transite jaws mounted to the main shaft. 
To make the seal, the metal and glass are heated 
and the arbor shaft is moved up while the drill press 
shaft is moved down, pushing both the metal top and 
bottom parts inio the softened glass simultaneously. 
Suitable stops may be used to control the depth of 
penetration. 

The greatest difficulty with this type of seal is ob- 
taining uniform heating on both the top and bottom. 
This can often be accomplished by adjusting the con- 
figurations of the work coils slightly. If, for instance, 
the top seals more rapidly than the bottom, the in- 
side diameter of the top coil may be enlarged, or the 
inside diameter of the bottom coil may be made 
smaller. The amount these dimensions should be 
changed depends upon the particular conditions. 

The seal area of the metal must heat uniformly. If 
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FIG. 4 
making 


Fixture for 
small window- 
Metal disk 
rests on shoulder of sup- 
port cylinder. Spiral 
coil used to heat sealing 
surface of washer. 


type seal. 
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-- Transmission line 
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FIG. 6—Arrangement for making multiple seals 
as in large electronic tube. Work coil is machined 
from \4-in. copper plate and is water cooled. 


hot spots are present, the metal will become too hot 
and burn in these areas before the other areas are 
sealed. Uniformity can be obtained by bending the 
work coil so that the greatest length between work 
and coil exists where hot spots are evident. 

Window Seal. The window seal demonstrates the 
versatility of induction heating for sealing glass to 
metal. A glass disk, 0.350 in. in diameter and 0.030 in. 
in thickness is sealed to a metal washer. The holding 
fixture consists of a Transite box with a hinged top as 
may be seen in Fig. 4. The work coil, formed in the 
shape of a spiral, is imbedded in a Transite cylinder 
mounted in the box. The metal washer rests on a 
projection, as shown in Fig. 5, which keeps it from 
touching the coil. In making the seal, the cover is 
closed so that the enclosure can be flushed with 
forming gas to prevent excessive oxidation. The num- 
ber of turns in the work coil and proper amount of 
forming gas for making satisfactory seals are deter- 
mined by experimentation. A flat spiral coil is better 
in this case than a cylindrical coil surrounding the 
washer because the flux density is more uniform 
through the surface area of the washer. A cylindrical 
coil would produce greater heating along the outside 
edge of the washer rather than adjacent to the hole 
where the seal is actually made. 

Multiple-Thimble Seal. The multiple-thimble seal is 
used on some large high-power electronic tubes. The 
completed seal assembly contains several metallic 
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FIG. 7—Fixture for making multiple 
glass seal. Glass cover is used to 
permit heating in inert atmosphere 


conductor leads which serve also as a foundation for 
mounting internal parts. The glass of the seal is 
molded flare as shown in Fig. 6. The size and position 
of the lead holes, as well as the wall thickness of the 
glass, are held to close tolerances to permit the use 
of precision fixtures in the sealing process. 

The work coil is made from a solid plate of copper, 
% in. thick and is cooled by water-carrying copper 
tubing soldered to it. The coil is essentially six single 
turns in series and is selfsupporting. 

In making the seal, the glass and metal parts are 
placed in the fixture and raised into the coil (see 
Fig. 7). The coil is surrounded by an inert atmosphere, 
but with sufficient air drawn up with the parts to 
produce proper oxidation of the metal before sealing. 
As the metal is heated, the glass absorbs heat by con- 
duction and gradually softens. The lead assemblies 
penetrate the glass by their own weight and bottom 
on stops provided in the fixture. 

Annealing. It is difficult to anneal glass in a glass- 
to-metal seal so that the assembly is absolutely strain- 
free. Certain residual strains are usually present and 
they must be kept within safe limits which vary with 
each application. Many methods are employed in an- 
nealing with oven annealing being generally the most 
satisfactory. Another commonly used method is flame 
annealing, where the assembly rotates in a fixture 


while exposed to soft fires or heat from a radiant 
burner. ooc 
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Servo Motors for 


Fast Response 


When speed of response is essential in a servo-motor 


Charles T. Button, Sales Manager 
Ho.tTzeR-Casot Moror Division 


NATIONAL PNEUMATIC CoMPANY, IN¢ 
Boston 19, Mass. 





application, one question is primary. Which of these three 


types accelerates the fastest: d-c, 60-cycle or 400-cycle, 


geared-down motors? An analysis of some fundamental 


IN CHOOSING SERVO MOTORS for systems requiring fast 
acceleration or response, the designer may assume 
that load inertia is the only basis for selection. Load 
characteristics are, indeed, important but the designer 
must also recognize certain inherent properties in 
various types of servo motors that likewise affect 
response time. If d-c, 60-cycle and 400-cycle geared- 
down motors of proper ratings are in turn coupled 
to a given load, response times will not be the same. 
The reasons for this can be brought out in an analytical 
study, which shows that under certain conditions the 
d-c motor has the fastest response. 

One of the principal factors of merit of a servo 
motor is the ratio of torque to rotor inertia. The reason 
for this is found in what is perhaps the most familiar 
equation in mechanics, force equals mass times accel- 
eration. In the case of rotary motion, this takes the 
form T = Ia; where T is torque, I is moment of inertia 
and a is angular acceleration. It is seen that the ratio 
T/I mentioned above determines the rate of accelera- 
tion. 

In the case of a servo motor this is called theoretical 
acceleration. Values given for the latter are theoretical 
(or perhaps nominal would be a better word) for two 
reasons: First, the torque of any type of electric motor 
is not the same at different speeds. Second, the inertia 
of the rotor is in practice not all that is involved. 
The net torque available to accelerate the rotor is 
reduced by non-inertia load torque, such as friction, 
plus the torque required to accelerate the load inertia. 
Thus, the locked-rotor torque of the servo motor and 
the unconnected rotor inertia are generally taken to 
determine the torque-to-inertia ratio or theoretical 
icceleration. While this acceleration is based on some 
issumptions it is useful as a criterion of merit when 
making comparisons. 
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relations in mechanics provides the answer. 





The torque of polyphase induction motors is pro- 
portional to the volume of the rotor, all other design 
factors, such as air-gap flux density, being equal. This 
is normally expressed as D2L. The diameter enters 
as a squared dimension since a certain tangential force 
is developed in the rotor per unit area of gap. Total 
torque is found by multiplying this unit force by total 
gap area and also by the lever arm, or: 


D 
total torque «DL 


) 


The moment of inertia of a solid cylinder is propor- 
tional to WR2. Since the weight W varies as the square 
of the radius, we may say that the inertia of a servo 
motor is proportional to D*L. This means accelera- 
tion, being equal to torque divided by inertia, will be 
proportional to D2L/D#4L or simply 1/D?. 

For an induction-type a-c servo motor, the accelera- 
tion will be about four times as fast if the rotor is half 
the diameter. That is why servo motors are being 
made today having the diameter of a penny. The 
limit is solely a matter of practicality and economics. 
Of course, the extremely small servo motor cannot 
develop much torque. 

What we have done essentially in the above analysis 
is to prove, for example, that a 1-hp motor will come 
up to speed quicker than a 100-hp motor, assuming 
similarity of basic design. Now the question arises 
of whether it is better to use a low-speed a-c servo 
motor or a high-speed motor geared down. It will be 
assumed that it is desired to rotate a final shaft re- 
quiring a certain torque through a given number of 
revolutions in the minimum time, starting from rest. 
To use a rather extreme example, a 60-cycle 8-pole 
motor will be compared with a 400-cycle, 2-pole motor 
having a gear reduction to bring the output speed to 
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D-C Servo Motor 


Application in 


FIG. 1—Dual integrating phase-difference indicator used for position location aboard 


marine 


fixed. 


position may be 


THE “UNIVERSAL-CURRENT operating character- 
istics of a d-c servo motor prompted its use in the 
LORAC equipment manufactured by Seismo- 
graph Service Corporation of Tulsa. LORAC is 
the name given to a radiolocation system designed 
to make possible an accurate determination of the 
position of a marine vessel at long distances from 


vessels. Readings of the two dials represent map coordinates with which vessel's 


The basic principle employed is the measurement 
of the phase difference of the two radio waves 
The operator need only read the two dials of the 
dual integrating phase-difference indicator, Fig. | 
These two readings represent map coordinates 
with which the vessel’s position can be fixed. 





shore. The equipment is placed aboard the vessel The 
and receives signals from two transmitters ashore. 


that of the 60-cycle motor. This means the gear ratio 
is 400/60 times 8/2 or 26.7/1. 
Assuming the 60-cycle motor delivers the same torque 


as the gear-motor, its rotor will have a diameter of: 


V/ 26 D or roughly 3D 


where D is the diameter of the 400-cycle rotor, 
ing L stays in proportion to D. This means the 60- 
cycle rotor is three times as large in diameter and three 
times as long, and has an inertia 243 times (4th power) 
that of the 400-cycle unit. However, the 400-cycle 
motor with rotor torque 1/27 that of the 60-cycle 
motor must get up to a speed of 27 times that of the 
60-cycle unit in the same time, to produce the same 
results as a servo motor. Can it do so? 


assum- 


Since a a/i. 
a;,/a T112/Tol;. 
60-cvcle and letting 


Taking a> as the acceleration of the motor, 


this equal unity, we have 


LORAC 
operate from a 115-volt, 


receiving system is designed 
50- to 400-cycle power 


Note that L is assumed to be in direct proportion to 
D, so that torque is proportional to rotor diameter 
cubed and inertia to the fifth power. However, the 
result would be identical if the rotor lengths were the 
same. It is now known that the 400-cycle motor would 
take three times as long to come up to speed as the 
60-cycle motor. The former accelerates nine times 
as fast but it must reach a speed 27 times as great. 

This comparison may be said to be biased since the 
60-cycle motor was assumed to have eight poles. From 
a practical standpoint that might be order since 
there would more likely be room for eight poles in a 
stator having a bore three times that of the small 
400-cycle motor. However, the results while partic 
ularized for specific poles and frequency actually 
indicate a generalized answer in the same direction 
in favor of low synchronous speed. 


Ideal Servo Motor 


The ideal servo motor would then be one having 
rotor speed no more than the load requirement, with 
out gearing. This could indicate for some application: 
the desirability of going to a frequency lower than 6( 
evcles. This is not too surprising. In the case of 
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Radiolocation System 
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source as well as various d-c sources. In order 
to simplify the design problem and allow maxi- 
mum versatility in installation, a d-c servo motor 
of the split-field type was chosen: the small con- 
trol power needed, the high top speed, and the 
independence of the servo system to available 
primary power, plus the simplified circuitry (no 
power oscillators, magnetic amplifiers, choppers, 
‘te., are required) led to the choice of the 


torque motor required only to exert torque at zero 
speed, a 25-cycle motor can be made smaller than a 
60-cycle torque motor with equal temperature rise. 
This is true because for a given locked-rotor torque 
the watts input to the rotor are proportional to syn- 
chronous speed. 

If a 60-cycle motor is properly designed for a servo 
application and a speed over 3600 rpm is not re- 
quired, a 400-cycle unit geared down would simply 
not accelerate as fast. On a theoretical basis and 
neglecting practicality, magnetizing current, etc., a 
14-pole, 400-cycle servo would do as well as a 2-pole, 
60-cycle motor. 

An induction motor is not efficient during the 
acceleration period. The average slip is about 50 per 
cent. This establishes the ceiling of efficiency and 
represents a known loss to which all other normal 
motor losses are added. 

These considerations point to the fact that in 
theory the d-c servo motor is ideal. Unlike a-c motors, 
the speed of a d-c motor is not related to the fre- 
quency of a power supply. It operates efficiently over 
a wide speed range. Thus, the operating speed of a 
d-e motor can be matched to the load requirement. 
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solvers and the pointers of the phasemeters. UO 0 C 


FIG. 2—Servo motors 
used to drive instru- 
ment dials can be seen 
above. Output shaft of 
each motor works into 
a 729-to-1 gear reducer. 


Holtzer-Cabot motor as suitable for application in 
a medium-speed proportional servo system. 


The motors, Fig. 2, used in LORAC receiving 
equipment obtain driving voltages from the out- 
put of the phase discriminator circuit. The output 
shaft of the motor drives a 729-to-1 gear reduc- 
tion unit which in turn operates the synchro re- 


enhancing its response characteristics. | However, 
there are two other points of comparison which must 
be recognized. The d-c servo motor has the dis- 
advantage of requiring brushes and commutator. The 
fact is, however, that d-c servo motors have been de- 
signed with brush life comparable to that of ball 
bearings in this class of service. 

An additional major factor in favor of the d-c servo 
motor is that control may be achieved in the field 
circuit. An existing motor, for example, requires only 
(1.36 watts of field energy (6 ma at 60 volts) to con- 
trol 1.5 watts of output energy (0.002 hp). Armature 
excitation furnishing load energy can be obtained 
from an a-c source through a rectifier with no burden 
on the control circuit. In the case of an a-c servo, the 
control generally handles one phase, contributing 
perhaps one-third of the total energy input or prob- 
ably more than the total output energy. 

It should be pointed out that the conclusions of 
these simplified generalizations should not be applied 
beyond certain limits. They hinge upon motor inertia 
and acceleration. Where a motor has to deliver some 
significant power, of course, weight saving can be 
achieved by going to higher speed and gearing down. 
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Tester for Molded Plastics Parts 


PROPERTIES Of molded ther- 
moplastics, such as tensile strength, 
elongation, toughness and _ resistance 
to aging, can be controlled during 
fabrication by maintaining a check on 
the molecular weight of the molding 
compound. 

An improved instrument (ZST 
Tester) to provide this control both 
rapidly and accurately has been de 
veloped by the M. W. Kellogg Com- 
pany for testing its Kel-F fluorocar- 
bons, and is also adaptable for use 
with other thermoplastic polymers. 
Essentially, this instrument determines 
the molecular weight of a material by 
measuring the time (zero strength 
time) needed to break a_ standard 
notched strip of the heated polyme: 
when weighted with a small static load 
and by establishing a suitable corre 
lation. 

This instrument consists of an auto 
matic temperature-control furnace and 
components providing for semi-auto 
matic indication of zero strength time. 
It records the breaking time of each 
sample specimen individually in two 
running meters, for right and left 
specimens as they are positioned in 
the furnace. Pilot lights indicate that 
the running time meters are recording 
and also serve as trouble indicators. 
Two Powerstat controls are used to set 
proper temperatures in series with an 
automatic temperature control. Semi- 
automatic controls and circuitry are 
installed in replaceable subchassis 


PHYSICAL 


This instrument (Kellogg’s ZST Tester) is used to control physical properties of finished 
thermoplastic parts, such as Kel-F fluorocarbon moldings, by determining the molecular 


weight of the material during fabrication. 


assemblies. Samples can be accepted 
individually or two can be handled 
simultaneously. 

The notched samples are inserted in 
the furnace and timers and pilot lights 
start automatically. At the zero 
strength time (when the samples 
break) dropping weights fall into cups 


Permanent-Magnet M-G Set 


Henry Packard, Development Engineer 
NATIONAL PNEUMATIC Co., INc., and 
Ho.tTzer-CABoT Divisions 

Boston, Mass. 


THE ALWAYS-PRESENT design objec 
tives of simplicity and reliability have 
accelerated usage of permanent- 
magnet generators of small and me- 
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dium size. As the magnet replaces the 
wound rotating field and slip rings, 
the attendant problem of brush main- 
tenance is eliminated. The permanent- 
magnet generator compares very fa- 
vorably in size, performance and cost 
to the conventional types. 

Figs. 1 and 2 illustrate a typical ap- 
plication. Three a-c motors of the con- 


ELECTRICAL 


below the respective furnace open 
ings and cut off the pilot lights and 
recording meters. The ZST Tester is 
commercially available from the F. J. 
Mullowney Company, 160 Passaic 
Street, Trenton, N. J. Dimensions 
10% in. x 16 in. x 182 in. It operates 
on a 110-volt, 60-cvcle source. O O [ 


ventional synchronous-reluctance type 
drive five permanent-magnet genera- 
tors by means of cog belts and pulleys 
Individual machines are flange mount- 
ed on standard telephone-type relay 
panels. Two of the panels contain a 
pair of generators driven by a single 
motor. The third panel contains one 
generator and motor with room for the 
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Fig. 1 


(left)—Multi-frequency m-g apparatus 


features five permanent- 


magnet generators and three reluctance-type synchronous motors. Perma- 
nent-magnet generators have no slip rings or brushes and are, hence, 


comparatively maintenance-free. Fig. 


(Right)—Cog belts and pulleys are 


employed in mechanical couplings between motors and generators. If de- 
sired, a sixth generator can be coupled to motor pulley at top, center. 


future installation of an additional 
generator. The generators were orig- 
inally designed for party line telephone 
ringing, producing ringing frequencies 
of 16%, 25, 3344, 50 and 66% cycles. 
As the only elements subject to wear 
are the bearings and cog belts, this de- 
sign offers maximum life. 

Each generator is rated 15 watts 
full load with maximum outputs of 
150-200 per cent of rated load, max- 
imum output increasing with fre- 
quency. Voltage regulation is good and 
the output waveform is low in har- 
monic content. All generators are short- 
circuit proof. They will not lose volt- 
age even with a d-c potential of up to 
80 volts applied to the output ter- 
minals. 

Guaranteed frequency control is 
+ 14 cycle. As the pulley ratio between 
driving motors and generators is ex- 
act and fixed, the generated frequency 
is actually as accurate as the power line 
feeding the motors. Tests have shown 
this to be within + 0.15 per cent. The 
generators, therefore, can also be used 
as a source of accurate frequency of 
considerable power. Ooo 


Aluminum Bus Conductor Material Developed 


IMPROVED MECHANICAL PROPERTIES 
combined with high electrical conduc- 
tivity, good workability and relatively 
low cost are attributes of a new alloy 
developed by Reynolds Metals Com- 
pany as a material to replace copper 
bus conductor. It is called RABC 
(Reynolds Aluminum Bus Conductor). 

In developing this new material, 
Reynolds had to balance two factors— 
strength and conductivity. Alloying the 
metal to increase its strength reduces 
its electrical conductivity. Working 
directly with some of the largest users 
of electric bus, Reynolds developed the 
optimum combination of these prop- 
erties. See Table I. 

A primary purpose in developing a 
new electric bus conductor material 
was to provide a bus with the same 
strength in the direction of short- 
circuit forces as has copper. When re- 
placing copper bus with aluminum, it 
is advantageous to increase the width 
of the bus rather than the thickness to 
compensate for the difference in cur- 
rent-carrying capacity, as this provides 
much larger surface area for dissipation 
of heat, resulting in more efficient use 
of the aluminum. 

A typical replacement will be a % x 
4 in. aluminum bus for a % x 3 in. cop- 
per bus, each having approximately 
the same current-carrying capacity for 
a given temperature rise. Since short- 
circuit strength varies directly with 
tensile strength and width, a tensile 
strength of 29,000 psi multiplied by 
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4 in. compares favorably with 37,500 
psi multiplied by 3 in. This relation- 
ship holds true throughout the entire 
range of commonly used rectangular 
bus conductors. Thus RABC was de- 
signed to have a minimum tensile 
strength of 29,000 psi. 

Alloying of RABC was held to a min- 
imum required to reach the strength 
figure yet provide the greatest possible 
current-carrying capacity. As a result, 
RABC has almost as much as that of 
“EC” aluminum . . . 79 per cent that 
of copper, compared to 82 per cent 
for EC-H17 bus conductor. The small- 
er temperature coefficient of resistance 
of the new alloy tends to improve its 
current-carrying capacity at elevated 
operating temperatures. 


The material will withstand bends 
of 90 deg around a mandrel having a 
radius equal to the thickness of the bar. 
Edgwise bend tests indicate that 
RABC is superior to EC-H17 for this 
purpose. 

The high compressive strength of 
the new material is important where 
bolted joints are used. Common prac- 
tice is to employ steel bolts. Since the 
aluminum will expand more than the 
steel, pressures can be built up which 
may cause cold flow of the aluminum 
and subsequent relaxation of contact 
pressure upon return to room tempera- 
ture. Repeated heat cycles intensify 
this effect. The considerably higher 
compressive strength of the new alloy 
over EC aluminum provides higher 


Table I—Aluminum Compared with Copper Bus Conductor Materials 


Properties 


Tensile strength, psi 
Yield strength, psi 
Electrical conductivity, % IACS 
Current-carrying capacity % 
Resistivity @ 20 C 
(microhms, sq in./ft) 
Modulus of elasticity, psi 
Density (Ib/cu in.) 
Temp. coeff. of resistance 
% per deg C @ 20 C) 


‘Minimum as per ASTM B187-52. 
ture rise and same cross section. 


Copper 


33,000 to 37,500 
Not specified 


16 x 108 


Guaranteed minimum. 


Aluminum 


EC-H17 RABC 


17,000 29,000? 
15,000 25,0002 
98 61 os 
100 82 79 
8.31 13.36 14.82 


10 x 106 
0.09765 
0.403 


10 x 106 
0.09765 
0.360 


0.322 


0.393 


For given tempera- 
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contact pressures and more permanent 
stresses at joints under repeated heat 
cycling. 

Since copper was the material orig- 
inally used in most electric bus, ratings 
ire based on nominal dimensions of 


Table 11—Cost Comparison of 


Copper and Aluminum Bus 


Coppe Aluminum 
(4 x (14 x 4 in.) 
3in.) KC-HIT RABC 


Weight per ft, 
b 

Price per Ib 

Price per ft 


copper bus bars. To duplicate these 
ratings with EC aluminum bus, it has 
been necessary to take another nom- 
inal size which may be larger than the 
actual requirement justifies. But with 
RABC, it becomes possible to obtain 
a bus conductor in any width com- 
bined with any thickness and cross- 
sectional shape for which the quantity 
will justify a small die cost. This can 
result in significant cost savings in 
many applications. 

Reynolds also points out that not 
only are fewer pounds of aluminum re- 
quired for a given current-carrying ca- 
pacity, but the cost of aluminum per 
pound is less than that of copper. For 
example, assume a ¥%4 x 2 in. copper bus 
bar with a current-carrying capacity of 


700 amp is to be replaced. An RABC 
bus bar of % x 2% in. section will have 
this same current-carrying capacity 
But since the RABC bar weighs only 
0.8 lb per ft, as compared with 1.95 Ib 
for the copper section a 60 per cent 
saving in weight is obtained. With cur 
rent base price of aluminum at 22.2¢ 
per lb, and copper at 30¢, the alumi 
num costs roughly three-fourths as 
much as copper per pound. 

Table II provides a comparison of 
cost for electrically equivalent alu 
minum and copper bus conductors. It 
is this cost advantage, combined with 
the other factors mentioned above, 
that brings the new material up for 
consideration wherever large electric 
currents are to be handled 


Molded Nylon Parts in Electrostatic Filter 


[THIS ILLUSTRATION shows six basic 
insulators molded out of nylon resin 
and used in the Electro PL dry-type 
electronic air-filtering unit manufac- 
tured by the American Air Filter 
Company, Inc., Louisville, Ky. A total 
#f some 60 nylon parts is used. By 
the use of nylon, it has been possible 
to reduce the weight of the unit, and 
to increase resistance to shock 
breakage. 

Another point of advantage which 
has led to the selection of nylon is 
the material's resistance to arcing and 
corona discharge in comparison to 
ther plastics materials investigated. 
Ability of nylon to being molded into 
the complex configurations needed was 
still another 
favor. 


and 


selection factor in_ its 


The nylon parts were molded for 


American Air Filter Company by the 
Plastics Department, General Electric 


Company, Pittsfield, Mass., using Du 
Pont’s Zytel nylon resin. jf 


Calibrating Transducers With Zero Loading 


Alvin B. Kaufman, Research Enginec1 





Fig. 1—Voltage-ratio test set 
transducers. 


circuit 


Transducer 


for calibrating electromechanical 
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NortHrope ArrcRAFT Co., INC. 


IN MANY ELECTROMECHANICAL trans 
ducers for telemetering systems used 
in such locations as guided missiles 
the value of the physical function 
(such as air speed, position of throttle 
gyro angle, etc.) controls the position 
of a wiper arm on a_ potentiometer 
With a known voltage applied across 
the potentiometer, the voltage at the 
wiper arm is a measure of the physical 
function. The wiper voltage is applied 
as a signal to a radio transmitter for 
transmission to the receiving station 
where the signal is into 
physical terms. 

Telemetering transducers in normal 


converted 
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ise feed high impedance electronic 
ircuits and the calibration procedure 
should therefore avoid errors due to 
electrical loading by low impedance 
nstruments. Ideally, the transducers 
are calibrated with zero loading. This 
is accomplished in the circuit of Fig. 1 
using the Wheatstone bridge principle. 
The value of the supply voltage is not 
critical and any changes during calib- 
ration are of no consequence because 
the circuit measures the ratio of the 
wiper arm voltage to the total voltage. 
Calibration in terms of voltage ratio is 
valid because the supply voltage in the 
remote location is monitored frequently 
and recorded along with other data. 
To obtain the absolute value of trans- 
ducer output voltage, the supply volt- 
age value at the particular time is 
multiplied by the voltage ratio. The 
test set is shown in Fig. 2. 

The Wheatstone bridge is formed 
by a potentiometer within the instru- 
ment and the transducer potentiometer 
with the arms of the two potentio- 
meters connected through a galvano- 
meter. The calibrating potentiometer 
is a 10-turn precision wire unit having 
a dial reading from 0 to 1.000 in steps 
of 0.001. The dial is accurate to within 


one dial division or io per cent. The 
potentiometer is linear with 10 per cent 
so that the total error is not greater 
than 0 per cent. With a voltage ap- 
plied across the potentiometer, the dial 
indicates the ratio of the wiper arm 
voltage to the total applied voltage. 

With the transducer potentiometer 
connected to the calibrator and a 
physical function (static pressure, me- 
chanical motion, temperature, etc.) 
applied to its input, a voltage appears 
at its wiper arm. The dial of the 
calibrator is rotated until the galva- 
nometer has zero deflection at which 
time the bridge is balanced and the 
dial indicates the percentage of total 
voltage which appears at the wiper 
arms. This procedure is followed for 
sufficient values of function to plot 
a suitable calibration curve. Because 
variations in supply voltage have no 
effect the accuracy of calibration is 
dependent primarily upon the ac- 
curacy of the instruments. 

The galvanometer circuit employs 
automatic shunting to prevent damage 
to the movement when the bridge is 
far off balance and also to eliminate 
the manually operated _ sensitivity 
switch. When the bridge is at or close 


Explosion-Proof Panelboard 


FOR SAFETY REASONS, an explosion- 
proof panelboard has been designed 
for remote-control operation of a four- 
spindle, vertical fuse cavity drilling 
machine. Manufactured by the W. F. 
and John Barnes Co., Rockford, IIl., 
the panelboard enables an operator in 
a guarded location to monitor the tool 
positions of the drilling machine’s feed 
and indexing cycles. The panel's uppet 
section contains pilot lamps that indi- 
cate to the operator the relative posi- 
tions of various machine parts. Mount- 
ed on the panel's lower section are 
pushbuttons and selector switches to 
control machine operations. 

Located within a concrete barricade 
and unobserved by its operator, the 
drilling machine automatically drills 
|.870-in. cavities in the detonator ends 
of ammunition shells. Since the ma- 
chine drills explosive rather than me- 
tallic materials, it is deliberately iso- 
lated from operator personnel as a 
safety precaution in the event of an 
accidental explosion. 

After machining, the projectiles are 
passed through an area where the con- 
trol board is located. For this reason, 
the board is equipped with Crouse- 
Hinds explosion-proof and dust-tight 
condulets to protect its electrical cir- 
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Fig. 2—Voltage-ratio test set with typi- 
cal transducer. 


to the balance point, the voltage across 
the galvanometer and the 10,000-ohm 
resistor is low. The forward resistance 
of the Type 1M1 selenium rectifiers is 
very high at low voltages and practi- 
cally all the current flows through the 
galvanometer. When the bridge is far 
off balance, the voltage drop increases 
and the forward resistance of the 
rectifiers decreases and much of the 
current is diverted from the galvanom- 
eter, thereby protecting it from over- 
load. The rectifiers are connected it 
opposite polarities so that the auto- 
matic shunting will function for both 


directions of bridge unbalance. 0! 
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cuits and apparatus from the presence 
in the air of ether fumes and explosive 
dust particles. The explosion-proof 
components include pilot lights, push- 
buttons, selector switches, a junction 


box and several condulets to protect 
terminal connections and wiring. The 


explosion-proof conduit fittings are 
Feraloy castings with threaded or 
wide, flat and finely-machined flame- 










tight joints. These allow the entry and 
explosion of surrounding explosive 
substances, but prevent the effects of 
such an explosion from extending be- 


yond the casting’s interior. nee 


Packaged System for Truck Refrigeration 


R. A. Thomas, Application Engineer 
GENERAL ELECTRIC 
Ft. Wayne, Ind. 


COMPANY 


THE NEW G-E packaged refrigeration 
system for food trucks is designed both 
for in-transit operation with an engine- 
driven generator and for use with an 
external source of electrical power 
when the truck is garaged. This sys- 
tem includes a three-phase variable- 
frequency alternator mounted within 
the engine compartment, Fig. 1. The 
output is rectified and regulated to 
maintain a 90-volt d-c supply. A com- 
pressor drive motor and an evaporator 
fan motor complete the group of elec- 
trical components. 

Principal advantages of the new sys- 
tem over existing dual-operation 
equipment are the ability to provide 
full refrigeration capacity at engine 
idling speed and its adaptability to a-c 
standby service without additional 
components such as transformers, in- 
duction motors, etc. To achieve these 
features, the designers self- 
excited alternator with sufficient ca- 
pacity to operate the system at low 
engine speeds. The voltage regulator 
maintains constant potential over the 


used a 





FIG. 1—View of engine 


compartment 


engine speed range of 7 to 1. The reg- 
ulator is located on the d-c side of the 
circuit to automatically compensate for 
rectifier aging. 

The 90-volt system was chosen to 
permit the use of smaller wire in the 
equipment. In addition, the improved 
commutation and brush life obtained 
by operation at higher voltages greatly 
increases the life and dependability 
of the system. Problems of voltage reg- 
ulation are virtually eliminated since 
the voltage drop in the connecting 
leads is negligible compared to the line 
loss in a low-voltage system. The low 
excitation requirements of the 90-volt 
system also make it practical to use an 
industrial finger-type regulator. 

Still another important reason for a 
high-voltage system is that stand-by 
power from a 115-volt, 60-cycle, single 
phase utility line can be brought di- 
rectly to the same rectifiers as are used 
for in-transit refrigeration. Thus, nei- 
ther transformers nor induction motors 
are required as additional equipment 
for a-c standby service. The compres- 
sor drive motor contains a series wind- 
ing to obtain the maximum torque per 
ampere in starting the system. This en- 
ables a smaller, more compact alter- 


kK 
y Ee 


showing three-phase alternator 


mounted above engine. Note flexible hose through which cool outside air 


is brought into generator housing. 
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nator to be mounted in an already over 
crowded engine compartment. 

The choice of an alternator to drive 
the system rather than a conventiona! 
d-c generator has several advantages 
The problem of providing sufficient 
mechanical strength at high speed fo: 
a d-c armature and commutator is 
much more difficult than with the al 
ternator rotor, which is made of steel 
with a toroidal winding in it. In addi 
tion, commutation of a d-c generator 
at high speed under weak field condi 
tions poses additional problems not 
found with an alternator. With the al 
ternator, the power is taken directly) 
from the stator. Only field excitation is 
fed to the rotor through slip rings. A 
third important factor involves size and 
weight. A more compact alternator 
could be designed to fit in the avail- 
able space. 


Cooling Air Introduced 


The engine compartment ambient 
temperature is high, ranging from 170 
to 200 F. This gives little margin for 
Class A insulation. But, more impor- 
tant, the greater the range between 
hot and cold resistance, the greater the 
regulator problem becomes. To com- 
pensate for this adverse condition, a 
wire-wound flexible hose is used to 
bring cool outside air into the alterna 
tor. The output of the alternator is 
greatly increased thereby. 

This electrical system is functionally 
separate from the existing electrical 
system of the truck. The battery is not 
used in the circuit nor does the alter 
nator replace the standard truck gen 
erator. For self-excitation, the output 
of the alternator is fed through the 
rectifier, then back to the field. The 
7-volt truck generator is inserted in 
series with the field circuit to furnish 
a positive residual voltage as an aid in 
building up the alternator voltage dui 
ing starting. The burden on the truck 
venerator is negligible, less than 1 amp 
under normal conditions. 

Several safety precautions are in- 
herent in the design of this system. 
Since the truck generator is a part 
of the control circuit, it is connected 
to the circuit through the battery- 
charging relay in such a manner that 
the entire circuit is isolated when 
either the ignition switch is turned 
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Best Suited” for 


HIGH TEMPERATURES 


VARGLAS SILICONE 


CLASS H 
TUBING and SLEEVING 


for applications requiring prolonged heat endurance at 


temperatures up to 260°C. 


Varglas Silicone tubing and sleeving were developed by Varflex for 
applications involving continuous operating temperatures up to 260° C. 
Exceptional stability is combined with the following qualities . . 


Flexibility — sharp turns and 90° bends 
cause no cracking or peeling — no loss 
of dielectric strength. 

Dielectrically-Strong — All grades con- 
form to NEMA and MIL-I-3190 standards. 


Moisture-Resistant — including resist- 
ance to salt water, mild alkalis and 
acids. 

Flame-Resistant — Standard burning 
test is 45 seconds to burn 1 inch. Can 


Send for FREE SAMPLES 


be made self-extinguishing on special 
order. 


Cold-Resistant — Excellent resistance to 


chafing and abrasion, flexible to 
—35°C,* 


*For temperatures down to —65°C, and 
for applications requiring extraordinary 
flexibility, we recommend our new Var- 
glas Silicone Rubber sleeving and tub- 
ing. Inquiries invited. 


Mail coupon today for free folder 
containing 25 different test samples 
of Varflex insulating sleeving, tub- 


ing, lead wire and tying cord. 
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off or the engine speed falls below 
the battery charging This 
prevents the battery from becoming 
discharged. 

Since the truck wiring system is 
grounded to the truck frame and be- 
cause one side of the public utility 
line is almost always grounded, there 
was a possibility that a potential of 
90 volts could exist between the truck 
frame and earth ground when the 
system was operated from the utility 
line. As can be seen in the schematic 
wiring diagram, Fig. 2, this personnel 
hazard has been eliminated by isolat- 
ing the grounded alternator field 


voltage. 


circuit from the rest of the system 
when the transfer switch is thrown 
from engine operation to the 115-volt 
line roa 


AVAILABILITY of a patented casting 
process for the molecular bonding of 
aluminum to ferrous metals has solved 
two design problems of a diverse na- 
ture—one involving a home appliance, 
the other aircraft motors and genera 
tors. The Al-Fin process was devel- 
oped by Al-Fin Division, Fairchild 
Engine and Airplane Corp., Farming- 
dale, N. Y., at the start of World Wa 
Il and was initially used to bond 
aluminum cooling fins to steel cylinde: 
barrels in air-cooled aircraft engines. 
Since then some 35 companies located 
throughout the world have been li- 
censed to use the process. 

their alumi- 


Because of lightness 







BONDED TO 
ALUMINUM SOLE PLATE = \. 
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TRIMMED AND POLISHED 


Fig. 1 (left)—Steps in bonding a stainless steel face to a die- 
cast aluminum sole plate of an electric hand iron. 
flange is provided on the stainless steel bottom to prevent 
entry of aluminum under the steel during pressure casting in 
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Fig. 2—Schematic wiring diagram 


<> 


Series fid 


for dual-operation mechanical truck 


refrigeration system. When selector switch is closed on the external source 
of a-c power contacts M3 and M¢@ are opened to isolate the grounded 


alternator field. 







Two Problems Solved by Aluminum Bonding 


Hitimnh sole plates are W idely used to 
electric and steam-electric hand press- 
ing irons. The soft aluminum surface 
however has several drawbacks. Scar- 
ring and burring, caused by passing 
over metallic zippers, buttons. hooks 
and eves, leave sharp edges that snag 
and break threads in delicate fabrics 
like silk and nvlon. Corrosion and dis 
coloration of the aluminum occurs 
when exposed to the moisture encounl- 
tered in steam iron applications. Dis- 
coloration and even stickiness of dry 
irons also results trom the effects ot 
pickup on 
aluminum bottoms. 


Subsurface 


starch relatively porous 


porosity encountered 





A wide 
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during manufacture is probably the 
most common drawback of the con 
ventional die-cast aluminum sole plate 
since this condition usually cannot be 
detected until the bottom of the sole 
plate is finished. 

all these shortcom 
ings is the bonding of a thin stainless 
steel sheet to the bottom of a conven- 
tional aluminum sole plate. The re 


The answer to 


sult is a hard, durable pressing surface 
which can be polished to a high finish 
and which does not scratch nor dis 
color. The hardness of stainless steel 
and the lightness of aluminum are thus 
combined. 

(his pressing iron development in 


a closed die. Fig. 2 (right)—Airborne generator housing of 
cast aluminum, with bonded-in ferrous ring and stator lamina- 
tion stacking and stainless cooling coil. Bonding prevents gal- 
vanic corrosion between dissimilar metals. 
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Send for your free copy of the all-new Guardian Relay Catalog 


Number 11. Illustrations, dimensional drawings, full technical 
descriptions and operational data charts combine to present the 
most complete relay line available from any single source! Write 
today for your free copy, sent post-paid. No obligation. 


GUARDIAN \G)ELECTRIC 


1627-B W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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volves a unique manufacturing tech- 
nique, perfected by the Al-Fin Divi- 
sion after two years of collaboration 
with the Doehler-Jarvis Corporation, 
Toledo, Ohio. Special, quick-bond re- 
activation methods are employed, 
which are readily adaptable to mass 
production. The stainless steel stamp- 
ings are prebonded and stockpiled at 
the die-casting stations for quick oper- 
ation. The steps in the process are 
illustrated in Fig. 1. 

Pressure die-casting is employed to 
fatten the flexible 0.010 in. thick 
stainless steel bottom after immersion 
in the molten aluminum bonding bath. 
The casting metal entering the die 
cavity at high pressure conforms the 


Rain Controls Automatic 


Henry F. Zuba 
THe Tork CLock Company, IN¢ 


Mt. Vernon, N. Y. 


\UTOMATIC TIMING DEVICES eliminate 
the manual work involved in operating 
large lawn sprinklers and farm irriga- 
tion systems. However, they suffer 
from the shortcomings of continued 
operation without regard to weather 
conditions or the need for water. To 
avoid such wasteful operation, a de- 
vice was designed to prevent opera- 
tion during rainfalls or whenever the 
moisture content of the soil is sufficient. 




















Fig. 2—Control panel of automatic 
sprinkling system. The 24-hr clock is 
at the upper right and the cycling motor 
at the upper left. 


if rain 
started to 


It also turns off the 
should fall 
operate. 
The rain switch, as the device is 
called, consists of a pair of insulated 
electrodes separated by a short dis- 
tance within a metal cup partially filled 


system 
after it has 
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stainless steel sheet to the contour of 
the die. 

Licensing negotiations for produc- 
tion of the bonded bimetallic sole 
plates are underway with appliance 
manufacturers in the United States 
and abroad. 

The Fairchild Al-Fin process is also 
being applied in the design and manu- 
facture of light-weight, liquid-cooled 
aircraft motor and generator housings, 
Fig. 2. This construction consists of 
metallurgically bonding the stator 
lamination stacking and a suitable coil 
of stainless steel tubing into the cast 
aluminum housing. Liquid eoolant is 
circulated through the tubing. Because 
of the high thermal conductivity of 





the Al-Fin bond and the aluminum 
housing, excellent heat dissipation is 
obtained. 

With the Al-Fin bond, leak-proof 
passageways to connect other hous- 
ings or components of the cooling 
system can be produced simply by 
drilling and tapping the aluminum at 
the tube ends and sealing with sim- 
ple O-ring members. Leakage cannot 
occur along the OD of the tube be- 
cause of the intermetallic bond. Like- 
wise, there is no possibility of galvanic 
corrosion since the Al-Fin bond com- 
pletely joins the aluminum to the 
ferraus metal and leaves no voids for 
accumulation of an electrolyte. CO 0 © 
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with soil or sand plus a teaspoonful of 
table salt. The cup is placed in the 
open about 8 ft above ground level. 
Thus, it is subjected to the same at- 
mospheric conditions as the surround- 
ing ground area. 

During periods of rain, water falls 
into the cup and during dry conditions 
it evaporates at about the same rate 
as it does from the surrounding ground. 
This condition of wetness or dryness 
is used to operate the rain switch. 

When the soil in the cup is dry it is 
non-conductive and when a voltage is 
applied zero current flows between the 
electrodes. On the other hand, mois- 
ture in the cup dissolves the table salt 
to form an electrolyte which permits 
current flow. The change from the non- 


Fig. 1—Circuit diagram for lawn sprinkling or farm irrigating 
system controlled by time clock and rain switch. 
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conducting to the conducting condi 
tion is gradual depending upon the 
amount of moisture and the circuit as- 
sociated with the rain switch is de- 
signed to prevent or stop sprinkling 
when about 90 per cent of full con- 
ductivity is reached. 

The timing circuit operates the 
sprinkling or irrigation system subject 
to control by the rain switch. It con- 
sists of a 24-hr clock and a single-pole 
double-throw switch, a cycling motor, 
cycling switches for the various sec- 
tions of the system, and a double-coil 
latching relay. The non-operating po- 
sition of the switches and relay con- 
tacts is shown in Fig. 1. When the 
clock switch moves to position A, if 
the rain switch is open because of dry 
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Adlake relays require no maintenance whatever 

...are quiet and chatterless...free from explosion hazard. 
Dust, dirt, moisture and temperature changes 

can’t affect their operation. Mercury-to-mercury 

contact gives ideal snap action, with no burning, 
pitting or sticking. Time delay characteristics 


are fixed and non-adjustable. 


The Adams & Westlake Company 


Established 1857 « ELKHART, INDIANA « New York « Chicago 


the original and largest manufacturers of mercury plunger-type relays 
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soil within it, the cycling motor and 
the pump or main solenoid valve are 
energized. The cycling motor operates 
the cycling switches 1 through 6 or 
however many sprinkling or irrigating 
sections are in the system. 

Note that solenoid valve switch 1 is 
initially closed to operate valve 1 when 
yperation is initiated. The other posi- 
tion closes a parallel circuit to the 
cycling motor so that it will continue 
to operate through its complete cycle 
ifter the clock switch opens. This also 


permits the cycling motor to go 
through its complete cycle even though 
sprinkling has been stopped by the rain 
switch. The reason for this is to start 
the next sprinkling period with section 
1 rather than the section being sprin- 
kled at the time rain stopped operation. 

The rain switch, also known as the 
Zubastat, is connected in series with 
one coil of the latching relay. They are 
connected across the line, but after 
the relay contacts open the circuit. If 
the soil in the cup is dry, the circuit is 


open and the system operates. If, how- 
ever, the soil is wet and conductive, 
the switch is closed and the latching 
relay opens the power circuit to the 
pump and solenoid valves to prevent 
them from operating. Current flows 
through the rain switch only momen- 
tarily and the heating effect is insig- 
nificant. Once operation has stopped, 
it does not restart until the next period 
as determined by the timing mech- 
anism, The equipment control panel 
shown in Fig. 2 aeaka 


Wirebound Crate Solves Packing Problem 


THE HIGH VOLTAGE disconnect switch 
with its fragile porcelain insulators is 
prevented from shifting sideways by 
pre-notched wooden supports and 
from shifting lengthwise by pre- 
fabricated hold-down pieces in a new 
crate shown here being assembled. A 
me-piece wirebound blanket that com- 
prises the four sides of the crate is 
being placed in position (left) to 
“wrap up” the 591-b electrical de- 
vice. The wooden supports upon 
which the channel-iron bases of the 


switches rest are notched for 5-in. 


channels on one edge and for 6-in. 
channels on the other edge, so that 
two sizes of switches can be packed 
in the same container. Other special 
interior bracing is prefabricated to fit 
the smaller switch and can be cut 
down to fit the larger unit. Thus, 
there is no need to duplicate parts of 
the container in different sizes. 
Pre-notched wooden blocking is 
placed in position at the top of crate 
(right) and secured with nails as the 
final step in packing the high voltage 
disconnect switch, except for placing 


and securing the crate top. By con 
verting from making its own nailed 
wood shipping containers to the use 
of prefabricated wirebound crates, the 
Delta-Star Electric Division of the H. 
K. Porter Co. Inc., Chicago, slashed 
packing man-time from 3.5 hr of 
skilled labor to % hr of unskilled 
labor, overall packing costs from 
$19.20 to $14.83, and won first prize 
in the Wirebound Box and Crate Divi 
sion of the 1954 Protective Packaging 
and Materials Handling Competition. 


Lighted Signs Ease Airport Traffic 


MANY 


LARGE AIRPORTS encounter 
heavy ground traffic on taxiways dur- 
ing busy periods with consequent de- 
lays for inbound and outbound air- 
planes and their passengers. A series 
of large electrically lighted signs de- 
signed by Crouse-Hinds Company of 
Syracuse, N. Y., are intended to guide 
pilots to various locations in the air- 
port. Typical signs of this series are 
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shown in the accompanying photo- 
graphs. They are of aluminum box 
construction with from one to six 
interchangeable letter panels. The let- 
ters, numbers or symbols, which can 
be inserted on either side of the 
panels, are formed from _ orange- 
yellow translucent plastics material 
against a black background. A 25- 
watt 120-volt standard incandescent 
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lamp is used for illumination. Under 
night visibility conditions, the signs 
are legible at a distance of more than 
500 ft. The maximum height must be 
not less than 20 in. for visibility and 
not more than 30 in. for wing clear 
ance as the airplane taxi near the 
signs. 

Ten subassemblies of 16 gage No. 
250 sheet aluminum or castings of 
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Why Bodine Motors 
were selected 
for the Marsh Electric 


Twin-Taper 


This is a production taping machine called 
the Twin-Taper...it's used where a volume BODINE MANUFACTURES 


of same-size cartons have to be sealed. 


FRACTIONAL HORSEPOWER 
ELECTRIC MOTORS FOR 


adding machines 
letter openers 
sanders 

vending machines 
exhaust fans 
duplicating machines 
portable tools 


sound recorders 





air conditioners 


It can be pre-set to deliver two lengths of The operator touches a button...out zips 
check protectors 


tape...a long piece to seal the center seam, tape, accurately measured and moistened. 


and shorter pieces to seal the ends. Another button delivers shorter tape. respirators 


voltage regulators 
x-ray timers 

traffic signal timers 
stirrers 

calculating machines 
envelope sealers 


diesel governors 





and for many other 


applications 





The Twin-Taper is powered by a standard Meet Mr. H. W. Hempel, vice president. 
4 Bodine type NC1-33, 1/20 H.P., 1725 rpm., Marsh Stencil Machine Company, Belleville. 
totally-enclosed, capacitor motor. Illinois, manufacturers of the Twin-Taper. 


"Our Twin-Taper requires a 
completely enclosed motor with vy, | y 
special starting torque \ 
characteristics, capable of 
starting up to 800 times per 
hour. You were prepared to 
furnish motors with special Sy a 
features by combining your a eS ~~ | N = ui Mot ail i 
available components, thus f, ee 

foie : : actional bi-monthly publication 
giving us a special quality horsepower 


product at the cost of a discussing application and 
standard item.” M OT Ga 4 —" 


design of fractional horse- 


50th Anniversary 





power ¢ lectric motors 








Like to read other peoples’ mail? See part Be sure your motor is as good as your 
of recent letter (above) from Mr. Hempel to product. For information contact Bodine Elec- 
Bodine’s Sales Manager. tric Co., 2256 W. Ohio St., Chicago, II. 
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DESIGN TRENDS 








95-5 silicon aluminum form the basic 
parts of the taxiway signs. The top 
panels are resistance welded sheets 
and the ends are riveted. The face 
panels, base sections and pedestals 
are castings. The letter, number or 
symbol to appear on the face panel 
may be changed during manufacture 
by changing a plywood insert in the 
metal frame plate pattern. 

To form words or identification 
symbols, the signs are formed with 


By COMBINING three “natural” insula- 
tions, Mylar polyester film, Dacron 
tape, and a_ synthetic hydrocarbon 
resin, the General Electric Company 
has been able to develop a new Class 
A insulation system for: form-wound 
coils in medium induction motors, 100 
to 3000 hp. The new system (identi- 
fied as Polyex insulation) utilizes no 
cellulosic (paper or cotton) material. 
This is a complete departure, accord: 
ing to G-E engineers, from insulation 
used previously for these motors. The 
three constituents of the Polyex sys- 
tem, it is pointed out, have inherent 
or “natural” insulating characteristics. 

According to the company, the fol- 
lowing results have been attained on 
tests made on constituents of the new 


DESIGNED by Raymond Loewy, this 11 
in.x 11 in. automatic electric frying 
pan developed by Nesco, Inc., Mil- 
waukee, is cast in heavy aluminum, 
polished to high silver-like finish, and 
makes functional use of several plas- 
tics materials. 

Brown phenolic is used for the feet, 
handle, and handle spacer. Stainless 
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Appearance-Styled Frying Pan 


one to six sections. Interchangeable 
face panels are removed by unclamp- 
ing a series of cam locks, removing 
the top panels and sliding the face 
panels out of grooved sheet aluminum 
channels. These, as well as the side 
and top panels are gasketed on all 
sides except the bottom. Ample clear- 
ance along the bottom is provided to 
allow condensed moisture to 
freely out of each section. 


flow 





New Insulation System for Large Motors 


insulation system and on conventional 
insulation: 


1. Cut-through: Mylar has seven times 
the resistance of varnished cam- 
bric. Provides more resistance to 
starting and operating stresses. 


2. Tensile strength: Mylar has four 
times the strength of varnished 
cambric. Fewer losses occur be- 
cause of physical damage. 

3. Dielectric test before heat aging: 


Polyex showed 50 per cent greater 
dielectric strength than conven- 
tional systems. Requires less main- 
tenance. 

4. Dielectric test after heat aging: 
Run at 125 C for 2500 hr. Polyex 
had 300 per cent greater dielectric 






steel washers are placed between the 
feet and bosses on the aluminum pan 
so as to provide a means for heat dis- 
sipation. Cap at the end of the handle 
is a white translucent polystyrene so 
that the red-glow “off-on” pilot light 
within can be easily seen. Handle is 
thermally insulated from the alumi- 
num housing by two silicone rubber 








Electrically lighted airport signs of sheet and cast aluminum help 
prevent congested ground traffic at busy airports. 
face panels contain symbols or letters to direct traffic as needed. 


ELECTRICAL 









Cast aluminum 


Within each section, diagonal 
braces support the sheet aluminum 
wall frames against wind damage. 
Also, to avoid damage from con- 
densation, the lighting fixtures, sockets 
and terminal blocks are elevated from 
the base section by means of cad- 
mium-plated steel mounting posts. 
The exterior is finished with a dull 
black enamel and the interior is 
finished with a white enamel for maxi- 


a | 


mum brightness. Ooo 





strength than conventional systems. 
Assures longer life, less mainte- 
nance. 

5. Power factor: Polyex insulation sys- 
tem showed significantly lower coil 
power factor than conventional in- 
sulation systems. Provides more 
homogeneous structure, less power 
losses, longer life. 

6. Salt immersion test: Initial results 

indicate Polyex coils have more 

than twice the resistance to con- 
taminants as do conventional in- 
sulating systems. 

Accelerated life tests: Baked in 

ovens at 125 C and hipotted regu- 

larly Polyex insulation lasted 50 

per cent longer than conventional 

systems. Oo0 





The 


gaskets and a phenolic spacer. 
control knob at the end is white urea 
plastic. 
Water-sealed 
element is cast in aluminum. 
thermostat is screwed to a boss on the 
back of the aluminum casting inside of 


sheath-type heating 


The 


the housing. Control shaft slides 


(Continued on page 318) 
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NORWALK, CONNECT. — TORONTO, CANADA 
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how HYLUGS solved 
critical thyratron | 


Contact requirements for inert gas filled thyratrons and 
rectifiers are among the most severe to be found any- 
where in industry. Faulty pin-and-socket contacts are 
often the cause of tube failure. 

About 8 years ago, Electrons, Inc. designed a 16 am- 
pere tube with bracket mounting and flexible leads 
ending in Hylug connections. Performance proved so 
dependable that Hylug connections were adopted as 
standard to many types of rectifiers and thyratrons — 
including special thyratrons developed for military air- 
craft applications. 

Out of the many thousands of such tubes now in serv- 
ice, only 3 instances of tube failure due to contact re- 
sistance in the filament lead have come to the attention 


of the manufacturer and those were obviously caused by 


careless tightening of lead nuts. 


Hylug connections are superior 
because: 


1 Instead of 4 pounds or less con- 
tact pressure, Hylugs easily main- 
tain pressure of many hundred 
pounds. 


2 Mechanical shock or vibration, 

which causes tube to deflect 
slightly, does not affect contact 
surfaces. 


3 Radiation surface and air circu- 

lation between cathode and con- 
tact reduces danger of contact 
oxidation. Tube runs appreciably 
cooler. 


4 No corrosion problem. 








Send for your copy of BURNDY 
HYDENT Catalog Y53.. 


and entire Hydent system. 


BURNDY 


1955 


includes 
complete information on HYLUGS 


* Factories: NEW YORK, CALIF. 








requirements 











































TORONTO °* Export: PHILIPS EXPORT COMPANY 
















NEW COMPONENTS 
AND MATERIALS 





THRUST BRAKE MOTOR 


Feature of new brake motor is that the 
rotor itself serves as a solenoid arma- 
ture for setting and releasing the elec- 
tromagnetic brake. The brake lining It 
is attached to the motor housing; the - a, EA 
brake shoe, to the rotor, which is capa- * ci cg 
ble of a small amount of axial move- ' : a Rey 3 5 
ment. The rotor is spring-loaded; when mm ee 
: are Gere sate ot 1 
de-energized it is forced over so that Ree a oe = F ety ttt 
b 
| 
+ 


UTILIZES ROTOR AS SOLENOID ACTUATOR 





r23 

vz 
| 
Re 
4 


brake and shoe make contact. 

Axial thrust for braking action is 
provided by the coil spring to the left ANSE ge LL 
of the rotor lams. Counterthrust, | | | 
which takes place as the motor is ener- 
gized, is accomplished by means of a 
the flux-aligning tendency of the slot- rae | eT mB ZG 
ted rotor and stator design. (Upper .! — a LAtL3 <5 6 } 
section of the illustration shows rotor Y y 
in stopped or “brake-set” position; in Se 
lower section, the rotor is in running 
position with brake disengaged. ) 3 

Presently available with ratings (Fp 7 
from %4 to 30 hp, the motor is totally 4 , 
enclosed and fan-cooled, foot- or YY {tt fs 
flange-mounted, in rerated NEMA CEE 
frames. Wound rotor and_ squirrel- 





















cage types are available, with avail- of motor torque in desired increments. tional Ave., Milwaukee 46, Wis 
able braking torque up to 500 per cent Harnischfeger Corp., 4460 West Na lett. 1 








THERMAL CURRENT-SENSING AND VOLTAGE-SENSING RELAYS 


Operating points of hermetically sealed by over-current or over-voltage at the 
thermal current-sensing and voltage- 
sensing relays are adjustable by means 
of a screw outside the sealed space. 
Applications include overload protec- 
tion, over- and under-voltage alarm or 
cutoff, and voltage regulation. 

The relays close their contact cir- 
cuits when current or voltage to their 
heaters exceeds the operating point for 
which the relay is set; they release 
their contacts when the current or 
voltage drops below this value. This 
operating point is adjustable at the 
factory or by the user, over a 2:1 range. 

Since nine different internal struc- 
tures are available, with time constants 
ranging from 1 sec to 2% min, a relay 
may be chosen which will be affected 














same rate as the protected equipment 
The relay operates quickly on a heavy 
overload or other greatly abnormal 
condition, tolerating a slight deviation 
from normal current or voltage for a 
longer time. 

The relays operate interchangeably 
on d-c or an a-c of any frequency. Dif 
ferential between contact operating 
and release currents or voltages is 
about 1 per cent. Operating setting 
can be made to + 4 per cent or close1 
and will not change with ambient tem- 
perature by more than + 5 per cent 
over the range from —70 to 100 C. 

The relays will withstand the vibra 
tion, shock, and other environmental 
conditions required for military equip- 
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According to Crosley, “V.1.P."" means ‘Very 
Important Product"’ for ‘Very Important 
People."’ It also means ‘Very Intricate Pro- 


duction.” 


Reg 
CHICAGO 
MOLDED 


PRODUCTS 
CORPORATION 


1024 North Kolmar Avenue 
Chicago 51, Illinois 


CUSTOM MOLDERS OF ALL 


SW. 
Member, Committee on 
Large Plastics Moldings, SPI 
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WE WORKED THIS 








ONE OUT FOR CROSLEY 


... is your problem any tougher? 


The plastic housing of the new Crosley “V.I.P.” clock radio is 
made of three matching parts. As you can see, they have under- 
cuts, flanges, bosses, slots and side openings. And since the three 
sections have to fit snugly together, all these design features have 


to be molded to close tolerances. 


Crosley rated the job a tough one...and called in Chicago 


Molded. 


It took an opposed plunger mold to produce the main housing. 
Large movable cores were used for the control and speaker open- 
ings. Even the base offered a challenge — it’s a partitioned, three- 


way chamber that fans the sound out the front and both sides. 


It didn't take us long to iron out these wrinkles, and today 
we re shipping housings to Crosley in a smooth, steady flow. Why 
not follow Crosley’s example and let our thirty-five years of expe- 
rience and modern facilities solve your plastics production prob- 
lems? It makes no difference if your part is large or small . . . for 


volume production or a handful of units. 


So check over your next molded plastic part with a Chicago 
Molded engineer. There’s no obligation. Just write, wire or phone. 
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INVESTMENT 
CASTING 


Luccovdol! 






Weld 
Pocket 
for Lamp 
Industry 


V4,’ .002 inches 


to make a snug fit for .124 bar 


which full length of 4” 


slot cast to .125 


pa SSES8 


long slot. 


Originally die-cast of Aluminum, 
this vital part failed because of 
lack of strength. Sand-casting in 
Bronze was equally unsatisfactory 


because shape of part made nec- 


essary machining difficult and 
costly. 
When EPCO “know-how” was 


utilized, the part was investment 


cast in high tensile Brass 
machining was eliminated and a 
stronger. better product was the 


result. 


INVESTMENT CASTINGS IN ANY CASTABLE ALLOY EXCEPT MAGNESIUM, 


Send Us Your Drawings For 
Quotations On Parts Where 
EXTRA QUALITY Must Be 
Maintained. 






MATAWAN RD. 
MATAWAN, N. J. 








ment. Weight is 1 to 1% oz. Diam is 
%4 in., and length 2% in. Contact rating 
is 3 amp at 115 volts a-c non-inductive 
load, or at 28 volts d-c non-inductive. 

Contacts are SPST and may be 
ordered either to close or to open on 
current or voltage rise. Models are 
available for operating currents rang- 





| RESISTANT, FORMABLE 


Available in coil form, vinyl-on-metal 


| laminated material combines the cor- 


| 


rosion resistance of vinyl with the 
formability of metal. Known as Marvi- 
bond, the laminate is suitable for use 
on original equipment and can be used 
wherever a decorative finish or high 
resistance to heat, abrasion and corro- 
sion are required. It is said to with- 


| stand weather and humidity indefi- 


nitely and remain dimensionally stable 
up to 250 F. In addition, it will not 


| support combustion and will take more 


than 40 lb per in. in lap-off tests. Cost 
is said to be less than that of stainless 
steel. 

Marvibond is available in all colors 
and in a variety of embossed or grained 
finishes. It is furnished with vinyl 
sheeting laminated to one or both 
sides, or with vinyl sheeting on one 


SHADED-POLE MOTORS 
CLUTCH-GEAR MODELS 


High starting torque and simplified 
mounting are features of a new line of 
skeleton- and clutch-gear type fhp 
shaded-pole The two-pole 
skeleton-type units are available in 
ratings from ‘500 to 445 hp, with oper- 
ating speeds of 2100 to 3500 rpm. 
Voltage range is 6 to 220 volts a-c, 


motors. 


50 or 60 cycles. Maximum torque is 
14 in.-oz running, and 10 in.-oz start- 
ing. Rotation can be clockwise or 
counter-clockwise. Shaft sizes: up to 
1364 in. diam; stack sizes: %46 to 2 in. 
Operating in any position, units have 
self-aligning bearings with oil reser- 
voir for lifetime lubrication. (Thrust 
bearings are also available.) 

The two-pole clutch-gear type mo- 
tors feature a disengagement time of 
approximately 25 millisec. They are 
available in all speeds from 4 to 328 
rpm. Voltage range is from 6 to 220 
volts a-c, 50 or 60 cycles. Example of 
maximum torque: at 25 rpm, torque 
is 100 in.-oz on continuous duty; on 
intermittent duty, range is increased. 
Rotation can be clockwise or counter- 
clockwise; single or double output 
shafts are available. Shaft sizes: 46 in. 
to %e6 in. diam. 





VINYL-TO-METAL LAMINATE IS CORROSION 


Design features use of nylon or 


ELECTRICAL 









ing from 0.015 to 5 amp and for voit- 
ages from 1 to 230. Units come in 
plug-in form for 7-pin miniature tube 
sockets and in a flanged style with 
solder terminals. G-V Controls, In 
28 Hollywood Plaza, East Orang 
N. J. 


ircle No. 2, Reader Inquiry Facilit 





side and one of manufacturer’s baked 
on finishes on the other. 

The material can be deep-draw: 
sheared, crimped, bent, embossed 
drilled, roll-formed, and punched- 
using standard tools—without damage 
to the coating or bond. The vinyl will 
not chip, crack, craze or flake off. 

The laminate is furnished 
either steel or aluminum base metal in 
commercial coil gages. To minimize 
scrap loss, it is precision-slit to exact 
width required by application. Maxi- 
mum width, now 20 in., will be ex- 
tended to 30 in. United States Rubber 
Co. developed the laminating process 
that bonds the vinyl sheeting to the 
base metal and has licensed fabricator 
to produce the material. Enalemstrip 
Corp., Allentown, Pa. 

No. 3, R« 


with 


IN SKELETON AND 


metal gears. Fixed Oilite bearings are 
used on output shaft, self-aligning 
types on input shaft. Overall size: 
35% in. x 2% in. x 2%e in. 
Applications of the motors includ 
use in business machines, displays 





signal lights, coin-operated machines 
blowers, freezers, and other devices 
Manufactured by Molon Motor and 
Coil Corp., they are available from na 
tional distributor. Comar Electric Co 
3349 Addison St., Chicago 18, IIl. 
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Radio Receptor | announces the RR1I06 


new type Germanium PNP Transistors 






Selected pairs for 
efficient Push-Pull 
Audio Power Operation 


“Mike” pulls 




















Featuring: 

> Low distortion. Together they make 

> Small, hermetically - ne see 
sealed construction. beautiful MUSIC 

© Low I. 

> Matched for /ow distortion 


and equal current drain. 


Stable, reliable, long- 
life performance. 


cA 
q 
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A few of many possible applications: 










Personal portable receivers 









Intercoms 
Servo amplifiers 
Magamp preamps 


ey 


Figure 1 


7" 9 


Portable tape recorders 


TYPICAL RR106 OPERATION 


See figure 1 





ee et 


zero signal 
collector current 
(total) (1) 


' collector 
| supply 
| volts 


max, signal 
collector current 
(total) (2) 


circuit 
efficiency (3) 


power 
gain 


power 
output (4) 


' 
' 
' 
t 
' 
‘ 
' 
1 
' 
' 
! 
' 
' 
------4 
' 
' 
{ 
' 
‘ 
' 
i 
' 
' 
' 
i 
' 
’ 
-----2 


’ 

67% | 18 Db 
y | 
+ 


ow ewe ee coe] 4 


200 mw For further information, 


1 ma 
150 mw ! without obligation, write 
' 


25 ma 
25 ma 
25 ma 


17 Db 
15 Db 


] ma 
1 ma 


100 mw Department EM-6. 


wouwes co mcenboocas coed 
! 
i 
| 
! 
' 
' 
| 
' 
poe --- 2-2 }---=-=-- 
i 
! 
| 
' 
! 
' 
' 
! 
, enneicendateennnntie 


peceee eH 


r 
' 
' 
‘ 
’ 
' 
‘ 
' 
' 
' 
' 
' 
r 


1. This current level is established by the forward base bias and is essential to mini- 
mize distortion at /ow levels. 

2. For rated power output. For normal commercial broadcast service the battery drain 
averages to approximately 10 ma. A class A amplifier, under similar conditions would 
drain approximately 37 ma! 

3. This is total circuit efficiency and includes transformer losses as well as power 
dissipated in the emitter stabilization resistor. 










4. This rating is established for a maximum harmonic distortion of 10% and for conser- 
vative operation at an ambient temperature of 45° C (113° F). 











Semi-Conductor Division 


RADIO RECEPTOR COMPANY, INC. 


In Radio and Electronics Since 1922 
Sales Dept.: 251 West 19th St., New York 11, N. Y. ] 
WAtkins 4-3633 Factories in Brooklyn, N. Y. Reliable! 







We also manufacture 
Selenium Rectifiers 
and Silicon 

and Germanium Diodes. 
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SNAP ACTION 


CENTRIFUGAL 
SWITCHES 


can be used for: 

















Single phase motors. 











Compressor unloaders. 














Gasoline engine speed control. 











Limit and sequence control for 
over and under speeds. 


Centrifugal actuator for mechani- 
cal and electrical devices utilizing 
rotary motion. 


Accurately produced to your specifications, 
Syncro-Snap switches feature absolutely 
uniform operating characteristics . . . 
cut-out/cut-in speeds are held to any de- 
sired tolerance . . . non-fluttering, instant 
switching action is completed within 3 
revolutions . . . action is determined by 
speed alone independently of voltage or 
load . . . unit employs only one moving 
part... and Syncro-Snap switches with- 
stand millions of operations in actual use. 
Send your requirements or problems today! 
Standard samples available on letterhead 
request. 

















































































































Centrifugal 
Switches 


Stationary 
Switches 


Dust-proof 
Switches 

























ENGINEERED PRODUCTS, INC. 
BEDFORD, OHIO 
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Operating on a new principle, Tape- 
drum magnetic memory can store more 
than 100 million bits of information 
and repetitively scan 200,000 bits 20 
times per sec. Combining the princi- 
ples of tape recorders and high-speed 
drum recorders, the basic innovation 
is use of moving magnetic heads and 
a stationary recording medium. Con- 
ventional magnetic memories move 
the recording medium past one or 
more stationary heads. 

In the Tapedrum a magnetic tape 
14 in. wide is placed over a fast spin- 
ning bank of 128 recording heads. 
The tape area accessible to the heads 
in any position of the tape, called a 
“page,” can store 200,000 bits. The 
average access time within | page is 
approximately Mo of a sec. If the stor- 
age capacity of 1 page is not enough, 
the tape can be advanced rapidly to 
another page to reach the location of 
additional information. This principle 
permits increase of storage capacity 
by adding inexpensive tape instead of 
duplicating expensive equipment. 


The device, about the size of a 


HIGH-CAPACITY MAGNETIC 
MOVING MAGNETIC HEADS 








MEMORY HAS 





cote ome 


PVs ame 
Chameme wie 





three-drawer file, has the capacity ot 
200 conventional drum recorders. Ad 
ditional feature is that a natural aii 
cushion separates the spinning drum 
of magnetic heads from the tape. This 
is said to virtually eliminate wear on 
the tape, and also to eliminate need 
for close tolerances. Units can be pro 
vided with various memory capacities 
and access times. Clevite-Brush De 
velopment Co., Clevite Corporation 
Research Center, 540 East 105 St 
Cleveland 8, Ohio. 

No. 5, R« 


RELAY DESIGNED FOR SHOCK AND VIBRATION 
RESISTANCE 


Great immunity to vibration and shock 
is among the advantages offered by 
Counterpoise relay, in which the mag- 
netic actuator is contained in the coil 
core interior. Use is made of the prin- 
ciple of the fulcrum and lever. When 
two balanced weights act in the same 
direction and at equal and opposite 
distances from the fulcrum, no motion 
can take place. This is the case when 
the relay is subjected to either shock 
or vibration. However, when the coil 
is energized and de-energized, a force 
couple is produced giving the lever a 
smooth, rocking motion which is trans- 
mitted to the relay contacts. Therefore, 
the entire relay mechanism is respon- 
sive to electrical energy only. 





ELECTRICAL 


Performance specifications include 


Maximum operating voltage 
+ 
volts d-« a 


Pick-up voltage, volts d-« 


55 to 85 C may 


11-18 
Drop-out voltage, volts d-« 

55 to 85 C 3-10 
Rated load, resistive 


at 28 volts d-c, amp 2.0 


Minimum operating cycles 100,000 
Contact Gap 0.008 (min 
Minimum Contact pressure, gm 18 
Rated duty continuous 
Ambient temperature, C 55 to 85 
Contact arrangement: 

six-pole double thro 


Construction of the spring an 
header assembly, actuator and _ th 
magnetic circuit, eliminates use o! 


solder, clinching, fasteners, pile up is: 
lators and insulation. The assembly 
completely composed of inert and ii 
organic materials. 

As a result of the design, coil spac: 
to volume ratio has been increased t 
80 per cent. The larger number 
turns provided, together with the mic 
coil location ot the actuator anv! 
provides an unusually high force, wit 
accompanying increased gram pres 
sure and spring travel. Relay desig 
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cement in 

Bolenoid Speed 

taliy for both the 

frer and the End User. 

at, more than ever before, 

ame to keep in mind when you order 
solenoid-operated valves. 


Features: Momentary electrical contact—35 to 200 psi 
pneumatics with internal pilot supply—35 to 150 psi 
hydraulics with internal pilot supply—Vacuum—300 
psi pneumatics and hydraulics using external or 
remote pilot supply—4-way body—foot or manifold 
mounting—basic #4” and 34” sizes. 


alvair 


ASK FOR BULLETIN A12 956 BEARDSLEY AVENUE + AKRON 11, OHIO 
Affiliate: Sinclair-Collins Valve Company 


Representation in: Baltimore * Birmingham * Boston * Buffalo * Charleston, W. Va. « Chicago * Cleveland * Cranford, N.J. * Dayton + Denver 
Detroit + Eureka, Calif. » Houston + Kansas City, Mo. * Logansport, Ind. * Louisville * Minneapolis + S. Pasadena + Philadelphia + Pittsburgh 
Portland «+ St. Lovis * Seattle * San Francisco » Syracuse * Montreal * Toronto * Vancouver 
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MARK-TIME 


IRS T A 


MP OTC 
































Specifications: U/l ap- 


proved. 30 amp. % hp., 120-240 v. AC 
only. Diameter, 21%; depth, 254"; 
center stud mounting. 


LOW COST 


VERSATILITY 
SALES APPEAL 





The Mark-Time 9200 Bell Signal 
time switch has been redesigned to 
increase its already wide accept- 
ance. This switch has proven itself 
on clothes dryers, ranges, broiler- 
rotisseries, battery chargers, washing 
machines, and in many other appli- 
cations where an automatic time 
switch and bell signal are needed. 
It is the most versatile bell signal 
time switch on the market 
available in various combinations of 
circuit arrangements and dial styling, 
and ideal for all heating elements 
with high voltage requirements. 


The “9200” is a streamlined, dur- 
able, low cost unit which normally 
breaks two circuits simultaneously 
(DPST), and at the same time sounds 
a clear, resonant bell signal. It is 
designed for easy, economical in- 
stallation on all ranges and other 
appliances, and is engineered for 
rugged dependability, accuracy and 
high quality. 

Write today for full details 

and prices. 


IMARK-TIME} FIRST where quality counts 


bd 
M. H. RHODES, INC. 


HARTFORD, CONNECTICUT 





Manufactured and sold in Canada by 






ONTARIO, CANADA 
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SPERRY GYROSCOPE OTTAWA, LTD., OTTAWA, 


employs an outer annealed Armco 
case as the magnetic return circuit pro- 
viding an ample loss-free closed iron 
field. The sealed assembly is leak- 
tested and pressurized with a dry ni- 
trogen helium gas. 


Requirements specified in MIL-R- 


Known as the Programonitor, counting 
and controlling mechanism permits 
predetermination of count-cycle  set- 
tings over a broad range of numbers 
and, in addition, the selection of any 
number of intermediate switching 
points within the chosen count-cycle. 
Additonal feature of the unit is its in- 
stantaneous, automatic reset for re- 
cycling. Even at speeds as high as 
4000 rpm, the switching pattern pro- 
duced by the integral control circuit 
may be repeated without slowdowns 
or stops between cycles, if necessary. 
Models are available for counting 
shaft revolutions, lever strokes and 
electric impulses. Intermediate switch- 
ing points are determined by the re- 
sponse of sensing switch actuators to 
a pattern on a program cylinder which 
alternately traverses two switches. Re- 
versal of cylinder movement is accom- 
plished by a clutching action. 
Program cylinders are furnished in 
two forms. For momentary switching 
the cylinder can be arranged for any 
switching patterns desired by locating 
small, self-locking pins in holes in the 
cylinder. It is possible to operate the 
control circuit at any or all numbers, 
as they occur, in the count-cycle. For 
dwell switching, the program cylin- 
ders are cut to special order; changes 
in the switching pattern are effected 








5757B are said to be satisfied, and 
tests are being conducted to prove the 
relay capable of withstanding 100 g 
of shock and a vibration of 0 to 2000 
cps at 20 g. Cook Electric Co., Dia- 
phlex Div., 2700 N. Southport Ave., 
Chicago 14, Ill. 


rcle No. 6, Reader Inquiry Facility 





| AUTOMATIC COUNTER FOR SEQUENCE SWITCHING 





by interchange of cylinders on the 
main chassis. 

Basically, the Programonitor is 
single circuit controller. However, by 
working through a stepping relay, it 
may be utilized for multicircuit 1 
quirements. Applications include us: 
in the automatic control of machinery 
and displays where switch functions 
must occur at several or numerous ir- 
regular intervals in a count-cycle which 
must be repeated. Counter & Control 
Corp., 5213 W. Electric Ave., Milwau 
kee 14, Wis. 

No. 7, R 


CERAMIC-TO-METAL SEALS WITHSTAND 1400 F 


Produced by a metallizing process 
making it possible to produce hermetic 
seals capable of withstanding higher 
temperatures and severe’ thermal 
shock, Advac seals are the result of 
the integration of the metal coating 
into the ceramic itself. “Wedding” the 


two materials furnishes a bond for the 
soldering or brazing of metal parts 
Seals can be inside or outside diamete! 
or butt seals. Various metals are used 
to meet given environmental condi 
tions. 

Available are: assembled brazed 
terminals for service at elevated ten 
peratures that withstand temperatures 
to 1400 F and higher (custom-mad 
for specific services). Custom-macd 
seals can also be obtained for e» 
tremely high pressures and tempera 
tures to 1825 F, as well as for wid 
variations in ambient conditions. Te: 
minals can be supplied brazed to 
headers, according to specifications. 

Complete 


assemblies, — includin 


cover plates, are available. Soft-soldé 
terminals feature metal bands fired t 
the metallized ceramic surface. The 
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R-24 MOTOR 


R-25 GEAR MOTOR 
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THE R-24 size Holtzer-Cabot motor is a reversible, low inertia, 4- 
pole induction motor designed for application to modern, high-speed 23/4” 
industrial process control and instrumentation. It is especially suit- 
: = ‘ . ° . yur GEAR MOTOR 

able for AC servo application because of its low rotor inertia (%4’ ease le 

rotor diameter). When operated 2 phase, it can be controlled elec- 

tronically; it can also be operated single phase as a permanent split 
e capacitor motor. 
' THE R-25 size motor, as designed by Holtzer-Cabot, was the first 

ad ‘ : . . 4 . : Frame Gear Case 

d of its size ever built. It is approximately 24%’’ in diameter and is 2505 Shallow 
7 iieltinte 2 oe ee » ieee es ee i 2505 Deep 2! 6” 
: available in either induction or synchronous construction with re- 2510 Deep 33/6" 

versible rotation *APPROXIMATE: See data sheets for exact dimensions 
A SPEEDS available from 4% to 3600 RPM 


HOLTZER-CABOT MOTOR DIVISION 


TORQUE RATINGS up to 75 ounce inches as standard — higher NATIONAL PNEUMATIC CO., INC. 
ratings for special applications 125 Amory. Street, Boston 19, Mass. 
aE COMeran - es, GENTLEMEN: (0 Please send me data sheets 
POWER CONSUMPTION 10 watts (approx.) on the Holtzer-Cabot 24 and 25 Size Motors. 
Mail coupon today for complete information O Please have representative call. .... 
(Date) 


INNS ihe OIE OSA Baw «ee 
in} r rN AND Uf 7Ct T DIVISIONS Th 
TIONAL PNEUMATIC CO., INC. ““° HOLTZER-CABOl Title...... | 
on —- — —_—_—————| Company.. ‘ See ths << Sa 
125 Amory St., Boston 19, Mass. | i Designers and manufacturers of NE os Shinde RK RR ME 
Sales Service Representatives Ka mechanical, pneumatic, hydraulic, electric | O44 ie State | 
i Principal Cities throughout the World and electronic equipment and systems = as eS ae ee a a 
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There are more C-D capacitors in use 


ONLY THE 


always 
steps 


ahead 


In the parade of progress as in the 
manufacture of capacitors it 

takes vision to lead. That is why, 
we, at Cornell-Dubilier, have proven 
our leadership with constant 
foresight ... by always being first 
to develop new and more efficient 
capacitors to meet tomorrow’s 


: 5a ‘ Super-Micadon* mica capacitors. 
demands. Too, this vision has given 


C-D...45 YEARS OF FAMOUS FIRSTS 


Shown here are three examples of 
C-D’s “Famous Firsts” — proof that 
whatever your capacitor require- 
ments, a C-D engineer can show you 
money saving answers. Write to 
Cornell-Dubilier Electric Corp., 
Dept. H25, South Plainfield, N. J. 


postage stamp (Micadon*) 
mica capacitors 
today than any other make 


ONSISTENTLY EPENDABLE 
CoRNELL-DUBILIER CAPACITORS 
PLANTS IN SOUTH PLAINFIELD. N 4, NEW BEDFORD, WORCESTER AND CAMBRIDGE 


MASS.; PROVIDENCE AND HOPE VALLEY, R 1.4 INDIANAPOLIS, IND, SANFORD ANC 
FUQUAY SPRINGS, N C., SUBSIDIARY. THE RADIART CORPORATION, CLEVELAND, oO 


resist amalgamation, will not peel and 
lift, and provide silver surface for sott- 
soldering. Advanced Vacuum Prod- 
ucts, Inc., Division of General Ceram- 
ics Corp., 18-22 Liberty St., Stamford, 
Conn. 

No. 8, Reader Facility 


SUBMINIATURE SILICON 
JUNCTION DIODES 


“Characteristics of new line of silicon 
junction diodes include high forward 
conductance combined with extremely 
high back resistance. In several of the 
diode types, this resistance is approx- 
imately 10,000 megohms. This back 
resistance is said to make possible use 


of silicon diodes in many new circuit 
applications, including those in which 
temperature limitations prevent use of 
germanium. 

Diodes include the previously an 
nounced Types HD6001, HD6002 
and HD6003, plus new Types HD6005 
through HD6009. All have an ambient 
operating temperature range from 

-80 to 200 C. Physical features in 
clude: fusion-sealed in a one-piece 
glass body, impervious to moisture, 
and flexible dumet leads, tinned for 
soldering on spot-welding. Diode en- 
velope is externally coated with black 
silicone enamel to shield crystal from 
light. Dimensions of glass body: 0.265 
x 0.103 in., max. Hughes Aircraft Co.., 
Semiconductor Div., Dept. 04, Bldg 
5, Florence Ave. at Teale St., Culver 
City, Calif. 

r No. 9, Re 


TOTALLY ENCLOSED FAN 
COOLED FHP MOTOR 


Totally enclosed, split-phase fractiona! 
horsepower motor, smaller and a third 
lighter than previous designs, is d 

signed especially for driving light ma- 
chine tools and materials handling sys 
tems. Fan-cooled, the motor contains 
large-size ball bearings that absorb 
heavy thrust loads and require no lu 
brication for ten years’ normal service 
The motor has a large, built-in ter- 


ELECTRICAL MANUFACTURING 





HOLTZER-CABOT 


Holtzer-Cabot fractional horsepower motors are available in an exten- 
sive range of electrical types, frame diameters, lengths, mechanical and 
electrical variations. This wide range permits the selection of the ideal 
motor for your product. Or, if needed, our highly skilled personnel can 
develop, promptly and efficiently, special custom-built motors for your 
specific applications. 

The following basic motor designs are available for 60-cycle operation. 
Most of the a-c designs have d-c companions. Electrical variations include: 
voltage, frequency, single or polyphase operation. Partial motors, for di- 
rect insertion into your product, are also available. 


ELECTRICAL TYPES 


@ SPLIT PHASE @ REPULSION INDUCTION @ MULTI-SPEED 
@ CAPACITOR @ SERIES AC OR UNIVERSAL @ RAPID REVERSING 
@ SYNCHRONOUS @ DIRECT CURRENT @ GENERATORS 

@ POLYPHASE 


These types can be combined to provide motor-generator sets, in- 
verters, dynamotors, frequency changers, and countless varieties of elec- 
trical apparatus (up to 7’’ in diameter) which are not normally classed as 
motors or generators. 


Mail coupon today for complete information 


TIONAL PNEUMATIC CO., INC. *° HOLTZER-CABOT °™'s" 


125 Amory St., Boston 19, Mass. yam Designers and manufacturers of 


TYPICAL 
MECHANICAL FEATURES 
Ball or sleeve bearings 
Special mountings: resilient, laminated 
steel spring or rubber, flange, face, 
vertical 
Open or totally enclosed 
Special shafts unlimited variations; 
double shafts to 43” long 


Special lubrication for any mounting 
position or operating condition 
Special shapes, e.g. “pancake” type 

with short axial length 
Partial motors 


HOLTZER-CABOT MOTOR DIVISION 
NATIONAL PNEUMATIC CO., INC. 
125 Amory Street, Boston 19, Mass. 


GENTLEMEN (© Please send me complete 
design information on Holtzer-Cabot fractional 
horsepower motors. 


O Please have representative call 


Name. 
Title 
Company 
Street 


Sales Service Representatives NQF) mechanical, pneumatic, hydraulic, electric 
in Principal Cities throughout the World and electronic equipment and systems 
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extruded 
TEMPREX 


| minal board and easily accessible bas 
slots for simplified installation. Mount- 
ing dimensions of the new totally 
enclosed motor are the same as fo1 
standard open motors of the same rat- 
ing. In NEMA 48- and 56-frames, the 
new motor is available in ratings of 
4% hp (1140 rpm) to 's hp (3450 rpm), 
60 cycles. Also available are 50-cycle 
models. General Electric Co., 1 River 
Rd., Schenectady 5, N. Y. 

No. 10, Re ! 


A-C OUTLET SIMPLIFIES 
PARALLEL WIRING 


Miniature outlet designed to simplify 
multiple outlet installation and wiring 
is furnished pre-wired with two leads 
on each contact. Multiple outlets can 
be installed by riveting or eyeleting 
the outlets onto a panel, matching the 
black and the white coded leads to 
those of the adjacent outlets, and then 
interwiring by wire nuts. 


— ® Insulated with a smooth sheath of extruded 


Temprex Extruded Teflon, Hitemp’s new TEMPREX hook-up wire 
Tefion Wire ; ° 
is unaffected by commercial solvents, 
temperatures from —90° to + 260°C (Class H 


Temprex Extruded 
Tefion Wire- 
Shielded (Metol) 


we 
PS, 


Temprex Extruded 
Teflon Wire- 
Fiberglas Braid 
Tefion Saturated 


50-70-90 Ohm 
Coaxial Cable 
also available 


or better), fungus growth, moisture, or 
weathering. Retains its excellent electrical 
properties over a wide range of frequencies, 
conforms to MIL-W-16878A (Navy) E and EE 
constructions, and to MIL Standard 104. 


Furnished in 14 solid colors extruded over 
silver-plated, stranded copper wire, or a solid 
conductor. Sizes 26—10 AWG in production 
lengths. Delivery within 10—14 days... 
Write for complete engineering information 
and price list. 


Designed on the same principles as 
manufacturer's standard mini-spAC« 


P 


a an 


». 


Pa 


= = 
ae 


Lita ON 


26 WINDSOR AVE., MINEOLA, LONG ISLAND, N. Y. 


oes . . . . Py . Ped 
Specialists in high-temperature insulation Outlets, the parallel wiring outlet 
MANUFACTURERS OF 


TEMPRITE TEFLON MAGNET WIRE TEMPREX TEFLON EXTRUDED HOOK-UP WIRE 
TEMPRITE-X SPECIAL TEFLON TEMPCLAD TEFLON-FIBERGLAS LEAD WIRE 
MAGNET WIRE RETEP TEFLON SATURATED GLASS BRAID 

THERMALON SILICONE MAGNET WIRE a time ta: 
TEMPVAR W. A. ENAMEL MAGNET WIRE NEBROC TEFLON-FIBERGLAS LACING CORE 
TEMPRENE TEFLON HOOK-UP WIRE TEMPTUBE TEFLON-FIBERGLAS TUBING 


mounts with 1% in. mounting hole 
centers, taking less than % in. width 
of panel space between the mounting 
holes. Less than 1 in. of space behind 
mounting panel is required. The dou- 
ble leads are attached to integral strain 
relief tabs on each contact. Contacts 


“Du Pont's Trade Nome for Polytetrafluoroethylene 
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ACTUAL SIZE 
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This Holtzer-Cabot Servo-Motor gives outstanding performance featuring immediate response 

to minimum input signal. Designated Type RBDS-0810, it is normally used with field control by 

two electronic tubes in push-pull — in applications such as gun fire control, computing mech- 

anisms, radar navigational systems and radio tuning. 

The armature of this motor is designed for continuous excitation from a 24 to 29 volt D.C. 

source through a 28 ohm series resistor. The field has two 10,000 ohm sections — one for CW 

- and the other for CCW rotation. Full rated motor output is obtained by 6 m.a. differential 


(e.g. — 3 m.a. in one section and 9 m.a. in the other). The motor will start at approximately 


1 m.a. differential field current. 


The Type RBDS-0810 Servo-Motor meets all requirements as to vibration, humidity, fungus 


resistance and wide temperature range. 


‘ SPECIFICATIONS: Rating 0.3 oz. in. — 6500 R.P.M., ee Se oa a 
.002 H.P.; Diameter 1544’; Field Current 6.0 Milliamps: | | HOLTZER-CABOT MOTOR DIVISION 
Armature Current 0.8 amp; Duty Cycle: 4 Reversals per ' NATIONAL PNEUMATIC CO., INC. 


minute; Altitude: 50,000 feet; Ambient Temperature: minus 125 Amory Street, Boston 19, Mass. 


= 65°C. to plus 72°C. | GENTLEMEN: é' Please send me data sheets 
; on the Holtzer-Cabot RBDS-0810 Servo-Motor 

Het Mail coupon today for complete information | © Please have representative call 

ole ! ; (Date) 

It} 1 | AND DIVISIONS | Name 

ing IONAL PNEUMATIC CO., INC. ~~ HOLTZER-CABOT ie ie) eee 

ind 125 Amory St., Boston 19, Mass. i | ) w Designers and manufacturers of Company 

Ou- Sales Service Representatives ie mechanical, pneumatic, hydraulic, electric} Street... ........... ie 

_ i Principal Cities throughout the World and electronic equipment and systems es es ha. a, 
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another filter problem solved... 


R-F NOISE REMOVED 
DA ea ae) at 


Photo courtesy The Black & Decker Mfg. Co. 


PROBLEM—R-F interference caused by portable electric hand tools 
was once quite a problem for the military. To suppress the noise from 
such small equipment, engineers tried outboard filters and shielded line 
cords. But these proved to be expensive, bulky, and generally incon- 
venient. In addition, leakage current from line to tool frame was 
increased—in some cases to a hazardous extent. 


APPROACH—The Black & Decker Manufacturing Co., maker of the drill 
illustrated above, submitted the problem to the Radio Noise Suppres- 
sion Laboratories of the Sprague Electric Company in Los Angeles. 

SOLUTION—Sprague designed a tailor-made filter which meets all the 
requirements of size, weight, and performance. Eliminating all radio 
noise, the filter is still small enough to be installed in the drill housing. 
FILTER PRODUCTION SCHEDULES for this drill and small electric hand 
tools made by other manufacturers are regularly met by Sprague plants 
on both coasts. Perhaps we can solve your problem too. Write, wire, 
or phone Sprague Electric Co.,11325 W. Washington Blvd., Los Angeles. 
66, Calif. (TExas 0-7491) or North Adams, Mass. (MOhawk 3-5311). 


Sprague on request will provide you with complete applica- 
tion engineering service for optimum results in the use of 
radio noise filters. 


YOU CAN DEPEND ON 


SPRAGUE 


WORLD'S LARGEST CAPACITOR MANUFACTURER 
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ELECTRICAL 


and lead connections are complet: |y 
housed and insulated within the p 
nolic insulating body. 

Use of the new parallel wiring « 
let, in conjunction with manufactur: 
“solder-tab” or “pre-wired” outlet, | 
vides great flexibility in design of n 
tiple outlet installations, enabling li: 
of parallel wiring outlets to be ter: 
nated by soldering or by wire-nutting 
its leads to a solder-tab or pre-wired 
outlet, respectively. Both of th 
standard mini-spACe outlets can us 
the same mounting holes and dim« 
sions as the parallel wiring outlet. This 
outlet has 14 gage, UL-approved leads 
12 in. long, rated for 80 C. Alden 
Products Co., 117 N. Main St., Brock 
ton 64, Mass. 


No. 11, 


SMALL, RUGGED SOLENOID 


Incorporating special positioning of 
double-shading coil for high seated 
pull, small, lightweight, solenoid is en 
gineered to outlast the product in 
which it is installed. It will operate in 


any position and is regularly furnished 


for both constant and intermittent 
duty, 115 volts, 60 cycles a-c. Blade 
terminals are standard, with flexible 
leads optional. Applications include 
use in small equipment and compo 
nents. Dormeyer Industries, 3418 N 
Milwaukee Ave., Chicago 41, Ill. 


No. 12, 


SENSITIVE PHASE SHIFTER 
Phase shift up to 360 deg is provided 
by network of four rugged static com- 
ponents in Vectrol Phase Shifter. Lin 
ear proportional phase shift of 180 deg 
is obtainable with small change ot 
either inductance or capacitance—as 
little as + 1 per cent at high frequen- 
cies, or + 20 per cent at low frequen- 
cies, with negligible time constant 
Several configurations have been 
developed. Illustrated is a_ phase 
shifter using a saturable reactor as 
variable inductance for control of thy- 
ratron outputs up to several kilowatts, 
from zero to maximum, with d-c con- 
trol signal less than 1 milliwatt. It 
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Fiberglas-base sleeving 
and tubing for all 


classifications are here. 


in _ 


They give better resistance 
to overload and moisture. 
Now priced competitively 
.\_ with organic-base materials. 
| ‘Your distributor has them 
in both organic and 


inorganic finishes. 


OWENS-CORNING 


FIBERGLAS 


*T. M. Reg. O.-C. F. Corp. 






For Technical Data, Write: | 
Owens-Corning Fiberglas Corp., Electrical Div., 598 Madison Ave., New York 22, N.Y. | 


rs 


eliminates need for control tubes ji; 


| feedback circuits for voltage-regulate: 
T power supplies, adjustable-speed mo 
tor drives, program speed controls 


servo motors, and similar applications 

Special high sensitivity designs fo. 

M 0 F B N A p p FA RA N C F | thermocouple signals down to Mo 
| microwatt can be obtained, as well as 

| high power designs for controlling 

mercury arc rectifiers up to 50 kw out 

put. The phase shifter, with a special 

small temperature-sensing element 


For 


can control thyratron output continu 
ously from zero to maximum, with a 
temperature change as little as 42 F. 
The VecTrol circuit may be adapted 
to use commercial types of inductance 


& 

t or capacitance transducers to control 
g | thyratron output up to several kilo- 
® & | watts in accordance with pressure, ac- 
i‘ ® | celeration, velocity, strain, tempera- 


ture, etc., without further amplifica- 


Precision built to exacting quality standards . . . P&S a 


In addition, the device may be used 


1317 has a totally enclosed plastic body Par ae sturdy handle for phase modulation or frequency 
og ° . f i | modulation, providing a + 100 deg 
... positive action ... is rated at 15 Amperes for appliance linear phase shift. Brownthorn Elec- 


use, Y2 H.P., 115 V. A.C., 125 V. D.C. for small motors. Also hvonlos Inc., P.O. Box 1089, Stamford 
available in T-rated, 10 Ampere type (P&S 1311). ‘onn. 


ircle No. 13, Read } Facility, page 235 


P&S 1317 is compact .. . only %” wide, 158” long and os 
1%" deep . . . can be used singly or in combination with FRAME 45 MOTE 


‘ Miniature Frame 43 motors are de 
P&S Despard pilots or outlets. signed for continuous-duty, Class A 


: | service. They are available as eithe 

Note the modern appearing neck, rounded | hysteresis or a-c induction units. Im 
at each end—a distinctive feature of all P&S proved design and ventilation give a 
very low temperature rise with ratings 

Despard devices—one that will add to the up to % hp in a frame 4% OD x 5% 
appearance of your product. in. long. Meeting MIL specifications 


P&S Wiring Devices Are Built to Last 


If you have a problem involving wiring devices for your 
product, write us about it. Our sixty years of experience in 
producing wiring devices will be helpful. 


Write Dept. EM for complete catalog. 


PASS & SEYMOUR, INC., SYRACUSE 9, N.Y. mie FT nate 
; t motors have heat-treated aluminum 
Offices: 71 Murray St., New York 7, N. Y. : frames and end brackets. Other con 
1229 W. Washington Blvd., Chicago 7, Ill. ; struction features include: Typ: 


ABEC-1 shielded ball bearings; sp¢ 
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phakeproof's complete line of 
standards will meet nearly 
every assembly need. 
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Putting lock washers on 
screws by hand is costly 
and time consuming. 


The lock washers on 
SEMS-by-SHAKEPROOF 
always rotate freely... 


a4 / 
ANG 
WORLD'S BROADEST LINE a oe z os _- wantin | 
ASS-ASSEMBLY FASTENINGS Ld f 
v lh} 
| 


cee 


Free 
Sample 
Kit 


. make your own tests! See for yourself how SEMS- 
by- -SHAKEPROOF can save money in the assembly of 
your product. Write for your free sample kit today! 


SEMS-by-SHAKEPROOF 


Y @ 
2 
\ 

1 3 


The lock washer is mechanically 
pre-assembled on the screw 
—held on by the rolled threads. 























With pre-assembled 
SEMS-by-SHAKEPROOF 
two parts are handled as one. 


Lock washers can't drop 
off, can't be wasted 
or ‘“forgotten,"’ 

























Locking teeth fit closer 
under the screw head for 
maximum locking power. 


Multiple, tapered-twisted teeth 
give positive 
mechanical locking action. 


You get the best protection 
against vibration loosening with 
SEMS-by-SHAKEPROOF. 


% 







One-piece SEMS 
-by-SHAKEPROOF can be 
hopper fed for automation! 


Specials and multiple-piece 
units make the range of 
application unlimited. 


Eliminate unnecessary handling. 
SEMS-by-SHAKEPROOF 
will save time, reduce costs! 













SHAKEPROOF 


“Fastening Headquarters” » 
DIVISION OF ILLINOIS TOOL WORKS | 








St. Charles Rd., Elgin, Illinois - Offices in Principal Cities 
In Canada: Canada Illinois Tools Limited, Toronto, Ontario 
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cial-analysis carbon steel rotor shatt 
and a stator of insulated silicon-stee] 
laminations. 

The Frame 43 induction-type n 
tors incorporate rotors made of ins, 
lated silicon-steel, pressure die-cast 
with 99.5 per cent aluminum. The 
hysteresis-type motors have rotors of 
cobalt steel, machined and _ heat 
treated, then fitted to aluminum spi 
ders, pressed and pinned to the shait 
The internal fan, hardware and stee] 
base are cadmium-plated and dichro 
mate-sealed. Many optional features 
are available, including Class H wind 
ings for extra-high torque or high am 
bient temperatures, as well as_ bal 
anced or unbalanced 2-phase windings 
for short-duty cycle. Instrument Mo 
tors, Box 5, Acosta St., Stamford 
Conn. 
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LATCH-TYPE FASTENER FOR 
PRINTED CIRCUIT BOARDS 

Designed to attach printed circuit 
boards to the chassis, latch-type Speed 
Clip serves both as a fastener and a 
spacer. The one-piece, self-retaining 
Tinnerman fastener can be attached 
by hand, providing a positive, vibra 
tion-proof attachment. To assemble 
the clip is snapped to the chassis 
where it is held securely in place by 

















FOR ELECTRO-MECHANICAL INSTAL- 
LATIONS THAT MUST WITHSTAND 
SEVERE SHOCK ... CALL PMI 












Electro-Mechanical assemblies, simple or 
complex, that’s our business. Slip ring 
(collector ring) assemblies are our specialty. 
Devices we have produced vary from one- 
circuit miniature slip ring assemblies to 







means of a special lip-and-catch con 
struction. The circuit board is then 
snapped into a recessed portion of the 
fastener’s upper leg, where it is held 
fast at the prescribed height under liv: 
spring tension. An extra-length lip on 





















PROJECT 135C€102 


900 circuit complete installations. Give us Produced for U. &. Navy ipower section of the eaeed oo 
. U. Urd. o withstan - : , 
a call for free estimates. 100G shock load to Gov't nolic board. Tinnerman Products Co 
specification Mil-T-17113. P.O. Box 6688, Cleveland, Ohio. 


260 circuits. 
rcle No. 15, Reader Inquiry Facility, 5 





GENERAL-PURPOSE 


PHENOLIC 
P M INDUSTRIES, INC. 


Phenolic compound, known as Dui 


272 FAIRFIELD AVENUE 17265 Black, is a two-step, woo: 
STAMFORD, CONNECTICUT flour-filled general-purpose compou' 


with exceptionally fast-curing prop: 
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BULLETIN 609— 
Max Rating: 5 hp, 
220 v; 7% hp, 

440-550 v. 

















CONTACTOR 


OPEN CONTACTOR 


CLOSED 





DOUBLE BREAK, SILVER ALLOY CONTACTS 
The silver alloy used for Allen-Bradley dou- 
ble break contacts remains always in per- 
fect working condition. Hence, there is no 
need for contact maintenance. You can in- 
stall an A-B starter and forget it. 


ENCLOSURES for 
Every Operating Condition 





NEMA type enclosures are available 
for Bulletin 609 and Bulletin 709 starters 
to satisfy any operating requirement. 








440-550 v. 


T09- 


The MOST POPULAR MOTOR STARTERS 
Trouble Free ... No Contact Maintenance 


These two Allen-Bradley across-the- 
line motor starters . . . Bulletin 609 
manual and Bulletin 709 magnetic 
... enjoy world-wide popularity be- 
cause no matter what the service 
may be, they will not fail. 

Both starters are simple, assuring 
long, trouble-free life. Both pro- 
vide dependable overload protec- 
tion to the motor. Both are push- 
button operated . . . one, mechani- 
cally through a snap-action linkage, 


Allen-Bradley Co. 


1316 S. Second St., Milwaukee 4, Wis. 


and the other, electrically with a 
solenoid plunger. 

For continuous plant operation, 
specify either Bulletin 609 manual 
or Bulletin 709 solenoid starters. For 
maximum protection to man, motor, 
and machine, the Bulletin 709 is best. 
Its “no-voltage” protective feature 
prevents accidental restarting of 
motors after power interruptions. 
Write for the A-B Handy Catalog 
— 6th Edition. 


In Canada— 


Allen-Bradley Canada Ltd., Galt, Ont. 
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BULLETIN 709— 
In 8 sizes up to 300 
hp, 220 v; 600 hp, 


With linkage lev- 
er & pilot light. 


3-Way selector 
& pilot light. 


NEMA Type 7 
enclosure forhaz- 
ardous dust or 
gas conditions. 


With standard 
lever & pilot light. 


With removable 
key switch. 


NEMA Type 4 
enclosure for wa- 
tertight & weath- 
erproof service. 


edly] 


Reliable Overload Protection 


BULLETIN 600 
MANUAL STARTER 


for Motors of 1 Hp or less 


This compact toggle switch with a built- 
in overload breaker satisfies the Na- 
tional Electrical Code (Para. 4322 sub. 
C) covering overload protection require- 
ments for motors of | hp or less. 

QUICK MAKE & BREAK CONTACTS— 
The simple, rugged, over-center mecha- 
nism has a quick make and break action. 
No “teasing’’ of contacts means long con- 
tact life. 

GENEROUS WIRING SPACE—Cover 
slips off, exposing front and both sides. 
ATTRACTIVE APPEARANCE—The clean, 
modern lines are a sales asset to any 
machine. Enclosureslisted forevery service. 


Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wis. 


In Canada— 
Allen-Bradley Canada Ltd., Galt, Ont. 


ALLEN-BRADLEY 


TROUBLE FREE MOTOR CONTROL 


=Quauty< 








Flush mounting of two Bulletin 600 
starters, each with a pilot light. 


ya . 


, . ,. 

tar 

In a standard In a surface 
switch box. mounted box. 


scat Ne 


Dm Oly 


NEMA Type 4 enclosure with pi- 
lot light for use in wet locations. 


2-55-RM 

























ties. Molding behavior of Durez 17265 
Black permits a wide variety of ar- 
ticles to be produced either by com- 
pression or plunger methods, consist- 
ent with the characteristics of an 
extremely fast-curing molding com- 
pound. It has a specific gravity of 1.36 
and is available in medium to soft 
plasticities (8 to 12 flow). It is said 
to enable molders to reduce cure time 
and to deliver a fine, glossy surface fin- 
ish on molded parts. Durez Plastics & 
Chemicals, Inc., 1401 Walck Rd., 
North Tonawanda, N. Y. 

e No. 16, Reader Inquiry F 








MINIATURE SERVO 
GEARMOTOR 


Having a 1% in. diam, servo gear- 
motor is 21% in. long, and weighs 44% | 
oz. Various rpm and torque combina- | 
tions are transmitted through pre- 
cision-cut gears mounted in miniature 
precision bal] bearings. Modifications 


































Ferguson STANDARD INDEX TABLES 
FOR HIGH SPEED PRODUCTION 


| * Over 150 Standard Models 


The Ferguson . . 
| INTERMMITTOR * Ease of Installation and Tooling 


offers * 30,000 Precision Pieces Per Hour 
include hysteresis-synchronous and 
capacitor induction motors for various | * lower Maintenance Requirements 


voltages and frequencies. 

Gearmotor operates from an input | 
voltage of 115 volts, 2 phase. Other | Cut production costs with the new FERGUSON Intermittor, the 
specifications: frequency, 400 cycles; | standard index table that features high speeds with smoothness of 
no-load speed, 180 rpm; full load, 135 Operation; extreme precision with no shock-causing auxiliary lock- 


rpm; gear reduction, 28:4. It is de- , : , ; 7 
: . ing or i h : 2 ’ 
signed for continuous duty. Eastern g or locating mechanisms; up to 20,000 hours operation with so 





Air Devices. Inc.. 383 Central Ave. | maintenance and complete drive renewal merely by replacing inex- 
oteer hl EE pensive ball bearings. 
No. 17, Re 4 page 235 


The Intermittor gives you complete choice of profitable work 
time with a minimum of “wasted” rest during the cycle because 
FAST-RESPONSE RESOLVER | movement time may vary from 25% to 75% of the total cycle time. 


, You get more pieces per hour. . . at less cost per piece. 
Feature of magnetic resolver, Series | 8 P P per P 


1800, is an unusually rapid response to | 
step function waves given by the spe- | SEE THE 


cially processed high permeability | SEND FOR INTERMITTOR 


steel core. For example, one produc- 


on o-- in yp a is sr _ | COMPLETE CATALOG at the ASTE SHOW 
checking nu voltage output, 1e 
Booth #973 e Mar. 14-18 
#300 ‘ete 


voltage must decay to 2 millivolts aad 
os ngeles, aut. 
ferguson 





within 175 microsec after switchover, 
with a 13-volt 1000-cycle square wave 
applied to the primary. 

The unit can be supplied with rotor 
aid stator inductance values held 
within + 3 per cent when desired. It 
is designed for a variety of applica- 


Manufacturers of the Ferguson Trans-o-Mator, Ferguson Roller Gear Drives, Dial Feed 
Index Tables, Roll Feeds for Presses, Special Cams, Special Purpose Machinery. 


FERGUSON MACHINE & TOOL CO., INC. 


ROLLER GEAR DIVISION, DEPT. E-2 P. O. BOX 191, ST. LOUIS 21, MO. 
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Introducing 


insuline 


AN ENTIRELY NEW CONCEPT IN FITTINGS FOR... 
all 


Insulated Metallic Bushing* 


STANDARD RIGID CONDUIT 


= 
es | | U8 
ies | 


Insulated Chase Nipple* 


FLEXIBLE CONDUIT OR 
ARMORED CABLE 


Insulated Tite-Bite Connector — straight 


» ‘abl Insulated Tite-Bite Connector — 90 
PATENTS APPLIED FOR availabie soon 


170 ELECTRICAL MANUFACTURING 





L00K FOR THE BRIGHT BLUE 


“INSULINING |” j li : 

__~ INSUITING fittings — exclusive 

AN & 7 ; . 

\-—~— with T & B — permit a new high in elec- 
trical wiring practices, new ease of 
wiring installation and inspection. Here, 
for the first time, is a line of raceway 
fittings each with its own integral in- 
sulating unit! 


_ insuline fittings — for Stand- 

ard Rigid Conduit, E.M.T., and Flexible 

Conduit offer absolute wire protection. 

Tough T&B “insulining” provides a 

slick passage for easy wire pulling with- 

out wire skinning abrasion . . . for use 

wherever the Code requires protection 

for cable sheath or wire insulation 

against damage from metal surfaces. 

(1953 NEC, Para. 3736b — Insulation at 
Bushings. ) 

ABSOLUTELY THE FIRST LINE. OF 


SELF-INSULATED RACEWAY FIT- 


TINGS... ANOTHER NEW T&B : . 
= insuline fittings — for easy 
ENGINEERED EXCLUSIVE DE- ’ ~ inspection — offer visual evidence that 
 . . the connection is insulated. Brilliant 
blue T & B “insulining” protrudes slight- 
ol a hha acta : ly beyond the fitting body forming a 
telltale ring that an inspector can see 

COST .. . BRIGHT BLUE FOR EASY atin dekamae 
For free samples and technical data, 
INSPECTION contact your nearby T & B Distributor 

or write to the address below. 


IT’S THE MARK OF AN AUTHORIZED T &B DISTRIBUTOR 
The complete line of T & B fittings for conductors and raceways is sold only by 
recognized electrical wholesalers. It's our way of assuring you the service and 
savings of a friendly local source. Call him for all your electrical needs. 


ai 


All T&B INSULINE fit- 


tings bear Underwriters* THE THOMAS & BETTS CO. 


INCORPORATED 
Butler Street * Elizabeth 1, New Jersey 
Thomas & Betts Ltd., Montreal, P.Q., Canada 
MANUFACTURERS OF QUALITY ELECTRICAL FITTINGS SINCE 1898 
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SMALLER, LIGHTER, LAST LONGER . . . 


POWER PACKS. By substituting highly efficient 
G-E selenium rectifiers for vacuum tubes in the 
redesign of its line of Power Packs, General 
Electric now has available smaller, lighter units, 
which last longer and cost less. 


SAVE SPACE, REDUCE COSTS... 


MACHINE-TOOL TRANSFORMERS. Small, com- 
pact, light, and rugged, the new line of G-E 
Machine-tool Transformers save valuable con- 
trol panel space and reduce wiring costs by 
incorporating accessories you specify—terminal 
blocks, cable leads, fuses, circuit breakers— 


normally mounted apart from the transformer. 


HIGHER OPERATING EFFICIENCY .. . 


TYPE-M TRANSFORMERS. Entire core and coil 
assembly of every G-E Type-M Transformer 
is thoroughly impregnated by an electronically 
controlled vacuum-pressure process which re- 
moves all moisture, increases dielectric strength. 


DRY-TYPE TRANSFORMERS 


Full line of standard units meet your 
design specifications—economically 


With a complete and separate depart- 
ment established for the one purpose 
of developing and producing a stand- 
ard line of Specialty and General- 
Purpose Transformers, General Elec- 
tric can supply you with any Dry-type 
transformers you need. The standard 
line incorporates unique design fea- 
tures which make them better per- 
forming units. G.E. invites you to 
compare them to other transformers 
for being the most economical models 
you can buy. 


HIGHLY DEPENDABLE, FLEXIBLE 
Built to your highest standards, a G-E 


transformer helps assure you, as a 
manufacturer, of a more dependable, 
better performing end-product. As an 
example: in the manufacture of its 
Type-M transformers, General Electric 


submits each unit to a minimum of 18 
different tests and inspections to give 


: you a highly dependable product. 


Generally your requests for Dry- 
type transformers can be filled from 
G.E.’s existing catalog lines. Machine- 
tool transformers are typical of the 
design flexibility in the 
standard line. Just 16 basic designs of 
this transformer offer over 100 differ- 


inherent 


ent electrical combinations—enough 


to solve almost any design problem. 


No matter what your particular re- 
quirements may be, G.E. can supply 
you with the transformer you need. 
All you need do is “‘specify your circuit 
” For additional infor- 
mation simply contact your nearest 
G-E Apparatus Sales Office. General 


Electric Co., Schenectady 5, N. Y. 


requirements. 


Make “G.E.”” your source of supply 
for all these Dry-type transformers 


For detailed information write for the free bulletins listed below. 
Address: General Electric Co., Section 410-10, Schenectady 5, N. Y. 


AMPLISTATS GET-2424 


BOOST-BUCK TRANSFORMERS 
GEC-1206 


DISTRIBUTION TRANSFORM- 
ERS GEC-1207 


HIGH REACTANCE TRANS- 
FORMERS 


IGNITION TRANSFORMERS 
GEC-1261A 


IRON CORE REACTORS 
LIGHTING TRANSFORMERS 
GEC-976, GEC-1208 

LIQUID AND INSULATION 
TESTERS 

MACHINE-TOOL TRANSFORM- 
ERS GEC-1270 

MAGNETIC FREQUENCY 
CONVERTERS GER-729 


MERCURY LAMP TRANSFORM- 
ERS LS-103 


MINE LOAD CENTERS 


PHASE-CHANGING TRANS- 
FORMERS GEC-1209 


PHOTOCHEMICAL TRANS- 
FORMERS 


POWER PACKS 


POWER TRANSFORMERS 
GEC-1207 


RAILROAD SIGNAL TRANS.- 
FORMERS GEC-1251 


REFRIGERATOR AUTOTRANS- 
FORMERS 


SATURABLE REACTORS 
GEC-1296 


TELEPHONE LINE INSULAT 
ING TRANSFORMERS 


VOLTAGE STABILIZERS 
GEA-5754 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 

















tious requiring exceptionally fast re- 
covery time to a step function voltage 
wave. The vector sum of the output 
iItages of the quadrature rotor wind- 
gs is constant in amplitude within 












INDICATING ACTION 
sy STERLING 
TELLS AND SELLS 






































TYPICAL SEE — Points the 
way to best reception 
APPLICATIONS for users of T.V. an- 


tenna rotors — com- 
bines action, interest 
and information — 
modern styling, too. 


HEAR — For the 


hearing aid industry 
— a transistor type 
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IMPROVED 































































































; battery tester to keep 
aid users informed 
and gain peak effi- 
0.5 per cent and at an electrical ciency. 
angle within 30 min of the resolver FEE L—Designed to 
shaft. Bifilar or quadrature windings indicate the proper 
are available in the stator. Nominal moment that elec- 
. input voltage is 26 volts, 400 cycles — oe a. 
with a transformation ratio of 0.29 egal ay hl or 0 ty 
t 5 per cent. Special design features : 
may be incorporated as required. John ; 
Oster Manufacturing Co., Avionic Your inquiry is invited—write 
t 7” . SEND FOR— THE ie 
Div., Racine, Wis. lahatedinen te ae oe e 
PE im mee TERLING 
ard and specia +, 
epplication oes ci ee ee 
Arr a oa male MANUFACTURING COMPANY | 
. MINIATURE SINE-COSINE an omngpe aes 7201 Wentworth Avenue 
POTENTIOMETER Cleveland 2, Ohio 
Miniature sine-cosine potentiometer is eo “ os . — ' 
a version of the conventional RL-11 
and RL-14 sinusoidal potentiometers 
originally designed by the MI Radia- 
tion Laboratory. Four brush contacts 
move circularly over a_ uniformly 
wound rectangular card and pick off 
output voltages that are proportional | 
to the sine and cosine of the input | , 
angle at speeds up to 60 rpm. Stand- | ColerabtQv 
@ POWER SUPPLY CORDS AND CABLES 
@ EXTENSION CORDS AND CABLES 
@ MOLDED CABLES @ ELECTRONIC CABLES 
@ HARNESSES @ LEADS WITH TERMINALS 
Z @ BRAIDED CABLES 
‘5: 


@ SHIELDED CABLES 


‘America’s Most Complete Wire Line’’ 


CotumbtakS 








ard resistance value is 16 kilohms. Re- | 
sistance from 5 to 25 kilohms can be 
supplied. Accuracy at higher values: | 
| per cent. Power rating is 1 watt at 
1 C, 

The envelope has a 1416 diam and is 
\46 long, with standard servo mount- 
ng flange; the %-in. shaft has six tur- 
ret-type terminals on rear. Potentiom- 
ter meets or exceeds applicable 
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facilities for 
government and 








civilian work .. . 
write for our 
plant-facility brochure. 
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GUARANTEED — 


| sections of MIL-E-5272A for high aid 
|low temperature and vibration. Tlie 
| Gamewell Co., Newton Upper Falls 
64, Mass. 

No. 19, Re 


MACHINE TOOL SWITCH 


Designed for machine tool use, Mode] 
.L-100S switch has repeatedly wit! 
stood 25,000,000 actuations and fea 
tures fast break due to its trigger-type 
operating mechanism. Providing 70 
deg overtravel and available with a 
wide variety of actuators, switch may 
be mounted at either side or from the 
top. Electrical rating is 25 amp, 125 
volts ac-de. 

Model L-100S is a SPDT doubl 
break switch with spring-loaded, solid 
silver contact bars. Design of the con 


tact bars prevents “pounding out” the 
contacts, insures long electrical life 
and repetitive accuracy of actuation 
within 0.03 deg. Other features  in- 
clude graphite bronze bearing and sex 
|ond outboard shaft bearing for longer 
mechanical life. Actuator is supplied 
| with hardened pin and roller, and the 
| heavy cast aluminum case is gasketed 
for oil and moisture resistance. Acro 
Manufacturing Co., Columbus 16 
Ohio. 
le No. 20, Re 


HEAT-REACTIVE INSULATING 
VARNISH 


Elimination of buzz and hum in such 
electrical components as stators, trans 
formers and coils is a characteristic ot 
electrical insulating impregnant No 
186. A heat-reactive coil varnish, it 
bakes rapidly and provides an oi 

proof, high dielectric film that will not 
embrittle with age. It can be thinned 
with mineral spirits and yet has con 













FELT WICKING AND LUBRICATION... 


Western Felts are highly versatile! That’s 
one of their tremendous advantages wher- 
ever you can use a felt component to help 
the performance of your product. We start 
with the very picking and carding of the 
millions of tiny wool fibres, with every proc- 
ess in our plant under our complete control! 

Western Felts are made soft and springy, 
dense and hard, or of any of the unlimited 
degrees of density in between. They are con- 
ditioned for the exact jobs they are to per- 
form, right down to the precision cutting to 
extremely close tolerances. Especially in the 
more dense consistencies, tolerances often 


WESTERN 


4021-4139 W. Ogden Ave., Chicago 23, Illinois 
Branch Offices in Principal Cities 


FELT FOR SEALS... 





...and Always to Your Exact Specifications! 





are as close as a few-thousandths of an inch! 

Wear, age and weather do not affect 
Western Felt parts. They deaden sound, seal 
against dust, greases and oils, or they are 
made to absorb and feed oil when used for 
lubrication...exactly as you wish. Western 
Felt parts can be chemically treated for 
hardness, waterproofing, mothproofing, oil 
retention, abrasion resistance...or greater 
tensile strength. 

Western Felt components will help solve 
many of your problems. You are invited to 
consult with our engineers. 









MANUFACTURERS AND CUTTERS OF WOOL FELT 
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ABSORPTION... 
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For industrial 
smoke detectors 

















i For television 
screen enlargers 





SHS SHSESS HEHEHE HSOSESEOSEHEEHEHESH HE ESEEEES 


For photoelectric 
street lighting control 


SOHO H HEHE HEHEHE EHSEEEHEE SESE SHEE E ESOS EESEEE 


Low in Cost — Small in Size — Dependable 
in Performance — AC or DC 





Le For radio 


transmitter panels 
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For auxiliary 
gas engine 
generators 


For automatic 
» furnaces 























































jet aircraft 
preheaters 














R-B-M DIVISION 

















Logansport, Indiana 












ESSEX WIRE CORPORATION Communication and 





N ADDITION R-B-M General 

Purpose Relays are used on 
X-Ray apparatus, permanent 
wave thy > ety wire record- 
ers, automotive radio tele- 
phone communication equip- 
ment, vending machines, coin 
operated phonographs and 
many other applications. 


Visit Booths 617-619 Kingsbridge Armory 
1.R.E. Convention, New York City, March 21-24 


Controls for Electronic, 
Refrigeration, In- 
dustrial, Appliance, 


Automotive Industries 





ELECTRICAL MANUFACTURING 


plete dip tank stability even under se 
vere operating conditions. It cures i: 
20 min at 325 F and | hr at 800 F 
Cured film will not resoften at any 
temperature. 

Characterized by excellent bonding 
strength and corrosion resistance, No 
186 has a dielectric strength (dry) o! 
2000 vpm; and 850 vpm, wet. Heat 
endurance at 105 C is 500 hr; drying 
time at 105 C is 5 hr. The Schenectady) 


Varnish Co., Inc., P.O. Box 1046 
Schenectady 1, N. Y. 
ircle No. 21, Reader Inquiry Facility, page 





D-C BRAKING CONTROLLER 
Available in two sizes of enclosures 
for braking standard induction motors 
from ¥% to 25 hp, compact d-c braking 
controller will provide braking torques 
of as much as eight times full-load run 
ning torque. Operated from a single 
start-stop pushbutton, the new control 
ler requires no adjustment after initia! 
installation. Its main components are 
a selenium rectifier, contactors, trans 
former, and a timing circuit. 

D-c braking, which consists of ap 
plying direct current to one phase of 
an induction motor after the a-c volt 

















age has been removed, eliminates need 
for a double-shaft motor, provides 
faster starting; also, solenoid hum i: 
eliminated. In addition, d-c braking 
has these advantages over other types 
of electrical braking: braking torqu 
decreases rapidly as speed approaches 
zero, providing smoother, more accu 
rate stops; motor cannot reverse; mo 
tor losses are relatively low; and m 
external motor resistance is required 


Westinghouse Electric Corp., P.O 
Box 2099, Pittsburgh 30, Pa. 
e No. 22, Reader Inquiry Facility, page 


COIL IMPREGNANTS 


Among three new coil impregnants 
having a wide range of physical an 
electrical characteristics, is acrylic bas 
A-107, useful for impregnating am 






























At the Reliance Electric & Engineering Co., Cleve- 
land, Ohio, the use of photographic templates and 
Kodagraph Autopositive Paper has helped to lower 
drafting-room costs by at least 30%, besides assuring 
highly legible shop prints day in and day out. 


The templates—on clear plastic—represent the 
designs of standard components that appear again 
and again in Reliance’s many wiring diagrams. A 
draftsman uses them, first, to make a preliminary 
drawing — positioning the templates he needs on 
whiteprint paper, making a print, then roughing in 
the hook-up lines. 

After this drawing has been approved, he prints 
the templates on Kodagraph Autopositive Paper, 
using a printing frame. Simple photographic proc- 


Kodagraph Autopositive Paper 


“'THE BIG NEW PLUS” in engineering drawing reproduction 
eee MAIL COUPON FOR FREE BOOKLET ————————————-—-—— — — — 
EASTMAN KODAK COMPANY, Industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send me a copy of “Modern Drawing and Document Reproduction,” 


which gives all the facts on Kodagraph Autopositive Paper. 
Name — _— Position 


Company . Street 


A 30% saving in 
drafting . .. superior 
shop prints, too— 

f Photography helps Reliance get both 


essing — under normal roomlight — produces a posi- 
tive print of the layout directly. All he has to do now 
is add the hook-up lines, and another dr: iwing is 
ready for Reliance’s file of photo-lasting Autopositive 
“originals.” Another saving can be chalked up! 

Reliance has found these photo-drawings to be 
ideal printing intermediates. They re evenly trans- 
lucent, durable; have crisp, dense black lines. And 
they produce top-quality shop prints at practical, 
uniform speeds in Reliance’s direct-process machine. 

Learn how thousands of companies are simplifying 
drafting and drawing reproduction routines, and pro- 
tecting valuable originals with Kodagraph Autoposi- 
tive Paper. See how you, or your local blueprinter, 
can process this sensational material quickly, at low 
cost. Mail coupon today. 








a cetniceisds j psoas Zone 





FEBRUARY 1955 

















| sealing coils and precision-type resis 

0 tors. Features include ability to with 

stand sudden temperature change: 

0 | without loss of flexiblity. After units 

s are preheated, A-107 may be applied 


by dipping or vacuum-impregnation 


Insl-X E-67, a new cellulose modi- 
fied coil coating is said to provide an 

| excellent sealing and mechanical bind- 

| ing effect. After mechanical forming 

| the coil is dipped in E-67 which, being 


of relatively high tensile strength, 


. | shrinks upon drying, thus sealing and 
| shaping the coils. Applied by brushing 

a | or dipping, E-67 finds wide applica- 

| tion in the coating of relay, magnet, 

with and choke coils; electronic and current 


transformers, as well as in moisture- 
proofing electronic parts. 

Formulated from a_ polystyrene 
resin, Insl-X Q-101 is a thermoplastic 
impregnant made especially for low- 
loss applications. One feature is its 
ability to withstand exposure to high 
relative humidity with minimum 
change in power factor. Power factor 
recovery upon drying is excellent. The 


compound may be applied by dipping 
or vacuum impregnation. Insl-X Sales 
Co., 26 Rittenhouse Place, Ardmore, 


Pa. 
rcle No. 23, Reader Inquiry Facility, page 235 
Prove F.O.S. f 
superiority 
with simple 


Light Test” | MODULAR-CONSTRUCTED 
ee em (ome tet BOBBINLESS RESISTORS 
Why does F.O.S. give your product greater) Flat and rectangular in shape, modu- 
: : ° lar-constructed bobbinless noninduc- 
protection — with less bulk? The difference | tive wire resistors are not only space- 
is the F.O:S. adhesive compound — its com- saving but also permits more rapid 


| heat dissipation because the resistor 
position and our unique Strontium 90 may be laid flat on a metal chassis. 


Isotopic method of applying it to the back-. | Third advantage of this construction is 


that other fully insulated components 


ing. Result — a denser, more even, more may be built or stacked over the re- 
° > 


sistor. Additional major feature is that 
consistent adhesive coating with unusually high dielectric ratings + | it is completely impregnated and em- 


71.3% higher than leading competitive tape. Try it! | bedded in fibrous glass epoxy or poly- 


Thickness Dielectric Volts 
ils) __ [Fora [Poel 


F.O.S. electrical tape 


WRITE FOR FREE SAMPLES—Prove the superiority of F.O.S. electrical tapes 
yourself. Hold competitive tape and F.O.S. up to a bright light, adhesive side 
toward you. Notice the smooth, consistent coating of F.O.S., free from 
pinpoints of light. Specify F.O.S.—it pays you in superior, dependable 
performance. Write now for free samples. 


ester resins. Excellent heat distribution 

and dissipation is achieved by low- 

pressure laminating, which gives uni- 
form distribution of material. 

All %-watt units have a_ hot-spot 

temperature of less than 185 F at twice 

rated wattage. Temperature rise for 

F.0.S. HEDUSTRIAL TAPE DIVISION — 'o-watt units is 25 C. Operating tem- 

perature range extends from —60 to 

THE SEAMLESS RUBBER COMPANY 150 C. Models are available from 

ohm to 2% megohm, or higher if re- 

er ee quired. 40, %, 4% and 1 per cent are 
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connect safely with cannon 
under all 


moisture conditions 


ETT MUTE MCL mang water-tight electric connectors 
solve a wide range of moisture problems . .. from 
TRC UCM ail Cra metoaln tte i hiatet: moisture occurs 
OC elim elm a a Coe ag 
orl Lele ul aeete MMe a ECT geophysical exploration 
And... the standard line of Cannon Mee teh 
et eM Mele OUTS oN 


specific requirements. 


le RACV E ements tla 
select the -AN—“E”’ Series 

with resilient inserts “Interfacial ° 
YF 1 ae Lael em eTolameotonat Ton 
= ~s ERSUCee oll) CaP Sel 
: continuous conductor from 
cable to cable. Other resilient 
moisture resisting AN type 


- series are AF. F, AO 


a CE RC Ca ala lea 
applications, select the heavy duty 


“W” Series in three AN insert size 


é 


ELM ULM CELL ler tele ite types for average 


moisture resistance are found in the “XKW", “BRS” 


“Potting” may be applied to the “K” Miniatures 


and special OOAFN, OOFN and other types 


Moisture problems require expert engineering consultation 
Ell Oe eee a Tate 


UREA CASE LETT as eye requirement 





RUGGED UNDER 
SERVICE ea a. 








or 
ae 


UE Tel 
ELECTRIC 


first in connectors 


CANNONIPLUGS: 


CANNON see OR MO ah ARPANe nile tee 
Los Angeles 31, California : 
Factories in Los Angeles: East Haven; Toront 


London, England. Representatives and d 


) stributor 


all principal cities 





OSE 


| Current Regulator 
es? 


Victoreen production of 
current regulators ranges 
over hundreds of ratings 
from 0.15 ampere to 5 
amperes, with threshold 
voltages from 1.5 volts to 
35 volts. These units are 
produced in the follow- 
ing tube sizes: T-3; T- 
5Y%2; T-642; T-9; T-11; 
ST-12; ST-14; ST-16. 


Victoreen can supply cur- 
rent regulator tubes in a 
wide range of values to 
meet the exact requirements 
of your application. The 
exceptionally fine regula- 
tion of current and wide 
latitude between the thres- 
hold voltage and maximum 
voltage, is an indication of 
their remarkable perfor- 
mance, If you use current 
regulators, write for Bulle- 
tin 3018. 


Our engineering staff is available to assist you. 


The Victoreen Instrument Co. 


COMPONENTS DIVISION: 3815 Perkins Ave., Cleveland 14, Ohio 





regular tolerances. Thicknesses range 
upward from \%¢ in. 

For all high-value precision re 
sistors, special alloy wire with tem- 
perature coefficient of resistance of 
0.002 per cent per deg C is used. Ter- 
minals consist of 1%-in. lead wires of 
soft-drawn Nos. 20 and 22 tinned cop- 
per wire, soldered or welded to the re- 
sistance elements. Units meet or exceed 
humidity and salt spray requirements 
of MIL-R-93A specifications. Monson 
Manufacturing Co., 6059 West Bel 
mont Ave., Chicago 34, II. 

rcle No. 24, Reader Inc 
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INDICATING TEMPERATURE 
CONTROL 


Designed for use on industrial ovens, 
dryers and similar equipment, as well 
as in the laboratory, Model LD-18 in- 
dicating temperature control combines 
an independent dial thermometer with 
a differential expansion-type tempera- 
ture control. Several adjustable tem- 
perature ranges are offered, including 
150-750 F. Control is obtained by the 
differential expansion of two concen- 


SUULLLLLELTLiLeeer corti 


tric tubes actuating a  snap-acting 
switch through a lever. Switch is rated 
at 15 amp, 125-250 volts, a-c. Operat- 
ing differentials are from + 1 to 4 F, 
depending on conditions. 

Control may be furnished with 
Hange or threaded fittings. Tube is of 
brass or stainless steel, % im. OD x 14 
in. long. Instrument head measures 5 
in. x 1% in. x 2% in., exclusive of knob 
and thermometer dial. Burling Instru- 
ment Co., 16 River Rd., Chatham, N.]J. 


~ircle No. 25, Reader Inquiry Facility, page 235 


POLYSTYRENE, TEFLON 
DIELECTRIC CAPACITORS 


Polystyrene and Teflon dielectric ca- 
pacitors with adjustable capacitance 
values may be adjusted from 1 per cent 
below to 1 per cent above nominal. 
Once set, the capacitanee will remain 
constant indefinitely. Use is made of 
a rigid type of noninductive winding 
inherently stable with external pres- 
sure. The extra pressure necessary to 
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Ave you sod with your woud loti po 


Does your part have to fly in the air? 7ijam 





and stand extreme temperature changes without 
cracking? Qr is it buried in the ground-—- 
Subject to alkalies and impact? Does it have 


water on the inside and air on the outside? 





Contain steam? 


Or pass radar impulses? § 
An electronic insulator? i Pump sand { or liquids? 





Or is it a bearing @¥% operating in acid? Or is 
it a "simple" knob QB that just isn't supposed 
to fall off? 


If your problem isn't just price, but making your plastic parts 
perform a TROUBLE-FREE function in the field,-—-and in a way that does 
your brand-name proud-—chances are we can be of some help to you. 





, 4 ee VS 


Others have found it so.Give us a try. 


We specialize exclusively in plunger,transfer, and compression 
mouldings of all thermosettings plastics, glass reinforced moulding 


compounds and fluorocarbons. And we're ready for your job now! 


Kurz-Kasch, Inc. * 1419 S. Broadway * Dayton 1, Ohio 

aimee. BRANCH SALES OFFICES: New York, Mt. Vernon MO 4-4866 @ 
Rochester, Hillside 4352 © Chicago, Merrimac 7-1830 © Detroit, 
Jordan 6-0743 © Philadelphia, Hilltop 6-6472 ® Dallas, Logan 5234 
‘ s : 3 


Los Angeles, Richmond 7-5384 © St. Louis, Parkview 5-9577 © 
Atlanta, Exchange 0414 ® Toronto, Riverdale 3511 
Specialists in Thounte - Thoune -Setting Plastics Plastics for 37 yeans EXPORT OFFICE: 89 Broad St., New York City, Bowling Green 9-775] 
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DUREZ PHENOLICS 


make things BRIGHTER for buyer and seller 


In many products the self-insulation of 


Durez piastics earns them top rating 
among modern materials. For others, 
it’s their heat resistance in combination 
with other wanted properties. 

But for years, Mrs. America’s work 
days have been brightened materially by 
the corrosion resistance of one group 
of Durez phenolics. Unaffected by mild 
acids and alkalies. these materials in 
molded agitators remain smooth- 
surfaced for years, protecting delicate 
fabrics and assuring efficient cleaning. 

Now the same consumer benefit is 
being extended to dishwashers with an 


impeller that sends steaming sprays of 


super-heated water through the entire 


washing compartment. In both types of 


product, manufacturers obtain the effi- 
ciency of undulated or convoluted 
shapes with the economy of molding 
in one piece. 

Pre-eminently the plastics of hard- 
working parts, yet widely used for their 
attractive appearance, Durez phenolics 
may make things brighter for your 
products. .in production costs or sales 
appeal or both. Call freely on our 34 
years of specialize 5 expe rience for help. 
And let us send you ‘Plastics News.” 
Durez Plastics & Chemicals, Inc., 1302 
Walck Road, North Tonawanda, N.Y. 


Export Agents: Omni Products Corporation, 


i64 Fourth Avenue, New York 16, N. Y. 


PHENOLIC 
PLASTICS 


for the new 


Competitive Era 


MOLDING COMPOUNDS. Srructur 
al, electrical, and chemical prop 
erties in many Combinations 
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RESINS FORINDUSTRY. Bonding, 


casting, coating, laminating, im- 
pregnating, and shell molding. 


adjust the capacitor is a small fraction 
of the total pressure in the assembly 
assuring high capacitance _ stability. 
Applications include use in computers, 
tuned circuits, and timing circuits. 
Units are available in values from 0.01 
to 1.0 mf. Rated working voltage is 
200 d-c. Film Capacitors, Inc., 3400 
Park Ave., New York 56, N. Y. 
No. 26, 


DIFFERENTIAL 
TRANSDUCER 
Intended for the measurement of 
pressure in ranges from + 200 to 
5000 psi differential at line pres 
sures up to 5000 psi, Model DP-15 
differential pressure transducer can be 
used for both static and dynamic 
measurements. It will withstand over- 
loads up to 100 per cent of the rated 
range. 


PRESSURE 


The dynamic response permits 
measurement of transient pressure 
phenomena involving high frequency 
components. The natural frequency 
extends from 2000 cps at the lowest 
range to 10,000 cps at the highest. 


The acceleration response in the most 
sensitive axis is less than 1 per cent 
full scale per 1000 g in all ranges 
above 1000 psi. The instrument may 
be used in laboratory measurement 
and in industrial control applications, 
with indicating, recording, and control 
systems adapted to operation with 
variable reluctance-type transducers. 

Construction features a_ pressure 
sensing diaphragm integral with stain- 
less steel body. The natural frequency 
is determined only by the diaphragm; 
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Special Wire Shapes 
CUT COSTS 


Improve Product Performance 























Pre-drawn shapes, such as triangles and squares, 
are naturals for carburetor needle valves. 


Alloy Special Wire Shapes eliminate costly machining time 
and cut metal waste. No need to start with round wire and 
then machine half of it away to get the shape you want. Alloy 
Metal Wire Division is ready to supply you with Stainless 

and Nickel Alloy wire in just about any special shape you may 
ane aeene eed aa require. Some of the standard shapes available are shown here. 
shapes. We will be more than willing to work with you in the develop- 
ment of any other shape. 











Drawn Alloy Wire Shapes provide other advantages in addi- 
tion to reduced costs. Product quality and performance are also 
improved. The drawn wire insures uniformity of cross-section 
and a smooth, flaw-free surface. 


For more details on Alloy Special Wire Shapes or for infor- 
mation on Stainless, Nickel Alloy or Electrical Resistance Wire, 
Rod and Strip, drop us a line. We are happy to be of service 





Some of the special shapes now in production. 
Others can be developed to meet your needs, to you. 


“Quality Products since 4949” 


ALLOY METAL WIRE DIVISION 


H. K. PORTER COMPANY, INC. 
of Pittsburgh 


PROSPECT PARK, PENNSYLVANIA 
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LECTRONICS engineers have been giving these UNION 


Miniature Relays a real “going over”—and they like what they 





found. They tell us the relays have come out “tops” in every test— 


especially for high-vibration resistance and they meet and exceed 





MIL-R-5 57 AXB. They resist shock, vibration, corrosion, heat, 








cold, and have a life expectancy of 1,000,000 operations! 








Contacts are available to function down through the micro- 











ampere and millivolt range. Coil resistance, contacts, voltage re- 








quirements, means of mounting, etc., can vary to suit your circuits. 








We don’t pretend to know all the possible applications, but if you 











have relay problems, call in our nearest sales representative. He 








can help you to a satisfactory solution. In the meantime, write for 








descriptive literature now. 




















GENERAL APPARATUS SALES 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH 18 SN PENNSYLVANIA 


NEW YORK BOSTON 
Ivanhoe 3-2424 Jackson 9-3122 
(Hempstead) (Wethersfield, Conn.) 
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BALTIMORE 
Valley 5-3431 


ST. LOUIS 
Jefferson 5-7300 





LOS ANGELES 
Michigan 9719 


























ELECTRICAL 


there are no additional elements to 
lower the natural frequency or t 
produce spurious modes of vibration 
The electrical pick-off elements ar 
potted with epoxy resin in plugs 
which are imbedded in the body 
Any excitation frequency from 60 to 
20,000 cps may be used; at 3000 cps 
the maximum input voltage is 30 volts 
and full-scale output is 40 millivolts 
per volt input in bridge-circuit opera 
tion. All instruments are temperature 
compensated for sensitivity and zero 
shift between —65 and 250 F. Rated 
accuracy including linearity is 1 per 
cent full scale or better. Weight is 
12 oz. North American Instruments, 
Inc., 2420 N. Lake Ave., Altadena, 
Calif. 


No. 27, Reader Inquiry Facility 





CARTRIDGE THERMOSTAT 


Cartridge-type thermostat, Model FM 
132, is a metal thermostat that will 
withstand mechanical clamping of 
cartridge without affecting the set 
calibration. There is no reliance on the 
expansion of the outer shell for make 
and break of contacts; thus slight pres 
sure on the outer shell has no effect 
Operating ranges available range from 
0-600 F. Rated at 1200 watts, 115 
230 volts a-c, non-inductive load. 


ae 


Other features include: completel) 
sealed assembly to prevent contami 
nation of parts, and rapid response 
because of short heat transfer path 
Calibration is unaffected by vibration 
and lead wire is protected with 
strain relief. Model FM-132 is avail 
able with normally open or normally 
closed contacts. Outer shell can be ot 
brass, stainless steel or special alloy 
to meet individual requirements 
George Ulanet Co., 418 Market St. 
Newark 5, N. J. 

No. 28, R« 


LIMIT SWITCHES PROVIDE 
70 DEG OVERTRAVEL 


Design improvement in Loxswitch 
Series L100 heavy-duty limit switches 
provide 70 deg of overtravel in either 
direction of the lever. Its purpose is 
to facilitate faster installation by pro 
viding an additional safety factor, and 
also to provide greater protection 
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Constant Spot Checking by Lab “Detectives” 
Assures Sound Zinc Die Castings for Industry 


Uniformity guaranteed 
by periodic analysis of 
production die casting runs 





The high strength, soundness and uniformity of 
today’s die-cast zinc parts can be attributed to the 
continuous and vigorous efforts of the industry itself, 
through the American Die-Casting Institute, to es- 
tablish an alloy standards unification plan. 

To assure maintenance of alloy purity, the industry 


sponsored the Certified Zinc Alloy plan, which put 
“teeth” into the 

FIVE YEAR GROWTH IN THE USE OF industry's en- 
ALUMINUM AND ZINC IN DIE CASTING forcement of 
standards. Recog- 

ALUMINUM ZINC we 5 
236,000,000 LBS. nition as improve 

256,000 TONS ment in alloy 









WHAT this seal means to the 
buyer of Zinc Die-Castings 


M1) That high purity metal is used 
That adequate chemical control is 
maintained 
Positive identification of castings pro- 
duced under the plan 
Oo An easy way of identifying die casters 
who conform to acceptable chemical 
control requirements in processing 
Assurance of the mechanical and phy- 
sical properties inherent in zinc die 
castings 


ples from die-casting machines in opera- 
tion. These “detectives” then determine 
by spectrographic analysis whether each 
sample conforms to the strict chemical 
composition limits required in ASTM 
specifications, Thus, industry maintains 
its own “police force” for the benefit of 
die-cast buyers. 

When you are considering the use of 
zinc die-castings, it is wise to check the 
suppliers; wiser still to deal with those 
who use the C-Z seal. 













control is shown in steadily increasing 
annual production of zinc die-castings 
in the past five years. As the accompany- 
ing chart shows, the use of both alumi- 
num and zinc have risen to new heights. 

Die-casters, licensed under the C-Z 
plan, must submit sample castings, regu- 
larly, to independent laboratories. ‘In 
addition, C-Z lab representatives period- 
ically visit each licensed plant, without 
previous warning or notice, to select sam- 


~> MILLIONS OF DOLLARS 


300 AMERICAN DIE CASTING INSTITUTE 


97 members represent $400 Million Industry 


Now in its 26th year, this national rous and eventually the ferrous 
Institute was formed to raise the metals. A new 16-mm color film is 















GROWTH IN SALES OF DIE CASTING 
WOT INCLUDING DIES — STARTING 1936 

Data covers entire Jobbing Die Casting industry 

Source American Die Casting institute ALUMINUM ZINC OTHER 
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standards of efhciency and improve now available which describes the 5 
practices in the industry. It recent- die-casting process, how to improve 
100 ly organized the Die- Casting Re- product design and reduce costs. 


search Foundation to further the Showing inay be arranged by writ- 
development of new die materials ing to us or any member of the 
and casting procedures in non-fer- _ Institute. 

















It will pay you to put die-casting into your product or integrated services. If you would like a copy, address 
component part planning. ‘‘Die-Castings...Unlimited”’ your inquiry to PRECISION CASTINGS CO., INC., 
is a new 24-page brochure which details Precision’s 155 Chapel St., Fayetteville, N. Y. 
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TEAR gul 
AND Mall 


YES! | would like 


to know more about 


STAR- 
KIMBLE 


Special Motor Designs 


[] If your sales engineer will give 

me a ring, I'd like to talk to him 

AND IN THE MEANTIME, you 

might send me your bulletin on 
Standard 


[-] SQUIRREL CAGE 
[_] BRAKEMOTORS 
[-] WOUND ROTOR 
[] D-€ MOTORS 
Generators, M-G Sets 


ee 


They call me a_ 


(title) 


Pisses 


(company) 





(street address) 





(city) (zone) (state) 


STAR- 
KIMBLE 


MOTOR DIVISION 


Miehle Printing Press and Mfg. Co. 
206 Bloomfield Ave., Bloomfield, N. J. 


| against switch breakage and damage. | 


Accelerated mechanical tests demon- 
strated the durability of the switch 


under severe overtravel conditions. 


| Operating at 150 times a min with 50 
| deg overtravel, the 
| chanical breakdown tests revealed that 

Loxswitch substantially outlasts com- | 


accelerated me- 


parable designs. 


Loxswitch limit switches  incor- 


porate a trigger-type mechanism with 


only four rotating parts, which pro- 
vides fast and accurate break, greater 
contact pressure, and less bounce. All 


models provide isolated circuits with 
double break contacts. The standard 
switch (Model L100S) carries a SPDT 
contact arrangement 
used as normally open or normally 
closed in either direction, or as 
maintained contact in both directions. 
The switch is also available as a 
double pole, with both circuits nor- 
mally closed or normally open (Model 
L100D); and with 
rangement, 


which may be 


a three-pole ar- 
two closed, one open, or 
visa versa. R. B. Denison Manufactur- 
ing Co., 102 St. Clair Ave., 
Cleveland 13, Ohio. 

No. 29, R 


TAPER TERMINALS 


Designed to speed the assembly of 
wiring to terminal boards and panels 


by means of solderless fittings, Taper 


tachment of components and surface 


| wiring, and are tapered internally for | 
| use as receptacles for AMP (Aircraft- | 


N.W., | 


TRANSISTOR & 
DIGITAL COMPUTER 


TECHNIQUES 


applied to the design, development 
and application of 


AUTOMATIC RADAR DATA 


PROCESSING, TRANSMISSION 


AND CORRELATION IN 


LARGE GROUND NETWORKS 


ENGINEERS 
& 
PHYSICISTS 


Digital computers similar to the successful 
Hughes airborne fire control computers 
are being applied by the Ground Systems 
Department to the information processing 
and computing functions of large ground 
radar weapons control systems. 

The application of digital and transistor 
techniques to the problems of large ground 
radar networks has created new positions 
at all levels in the Ground Systems Depart- 
ment. Engineers and physicists with experi- 
ence in the fields listed, or with exceptional 
ability, are invited to consider joining us. 


fields include 


| 
| TRANSISTOR CIRCUITS 


DIGITAL COMPUTING NETS 

| MAGNETIC DRUM AND CORE MEMORY 

LOGICAL DESIGN 
PROGRAMMING 


VERY HIGH POWER MODULATORS 
AND TRANSMITTERS 


INPUT AND OUTPUT DEVICES 
SPECIAL DISPLAYS 
MICROWAVE CIRCUITS 


Scientific and Engineering Staff 


FUGHES 
} RESEARCH AND 
DEVELOPMENT LABORATORIES 


| Terminals provide space for the at- | 


Culver City, Los Angeles County, California 


Relocation of applicant must not cause 
disruption of an urgent military project 
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is high quality of Revere Aluminum 
Products is helping the transportation indus- 
try and a multitude of others to provide con- 
tinually better products and services at lower 
cost. Out of Revere’s 154 years of experience 
in producing non-ferrous metals have come 
Revere Aluminum coiled and flat sheet, cir- 
cles, blanks, tube, extruded products, elec- 
trical (bus) bar, forgings, rolled shapes and 
foil. Large new facilities greatly increase 


Revere’s Capacity to serve you, especially 
with an extensive range of sheet products. 
Why not call the Revere sales office in your 
locality, today? Revere Copper and Brass 
Incorporated, Founded by Paul Revere in 
1801, Executive Offices: 230 Park Avenue, 
New York 17, N. Y. 


REVERE KNOWS ITS A-B-C’s 


EVEL aa 


















































When you're looking for 


a material with unusual 


OG te Se sae hes) AVA ool 
PSS pC a i as ieee 


es 


eel atterrnte 


Pound for pound, lightweight MICARTA offers compressive strength greater 


than that of structural steel. It is a tough and resilient basic material... a 








solid, yet workable plastic. MICARTA soaks up impact and vibration. It 





swallows sound. It resists moisture and corrosion. Where can this wondrous 





material solve a problem for you? Use the coupon for the complete story. 
J-06581 





























Westinghouse Electric Corporation, Trafford, Pa. 
MICARTA Division, Attention: L. A. Pedley 








Inthe Marinelndustry MICARTA 











is serving in applications like 





Sir: (Please check one) 





propeller shaft bearings, pump 





Please have your representative call 











rings and pintle bushings. Please send me complete facts 


on MICARTA 

















Name : -_ 











Company 





Address 







City _State__ 
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Marine Products Co.) Series 53 tap: 
pins. Assemb'y of the pins is accon 
plished with AMP’s Certi-Lok inse 
tion tool, which securely attaches p 
to terminal. Taper terminals are avai 
able in three basic types: X2113 wit 
tapered hole in shank end for inse 
tion of taper pins from rear or bo 
tom; X2114 with tapered hole 
turret or top end for insertion of tap« 
.pins from topside; and X2115 wit 
tapered holes in each end for insertio 
of taper pins for either or both side: 
Also available is Type X2132, whict, 
combines the advantages of Types 
X2113 and X2114 with tapered holes 
in each end for insertion of taper pins 
from either or both sides. The Cam 
bridge Thermionic Corp., 447 Cor 
cord Ave., Cambridge 38, Mass. 

No. 30, Reader 


Facility, page 


SOLDERLESS LUGS 
WITH OPEN BARREL 


Solderless lugs, Type LO, produced 


with open barrel, provide greater wire 


holding and make 
visual insertion of the cable. 


in 125-, 225-, 


possiblk 
Offered 
300- and 400-amp sizes 
the new design is produced from hard 


space 





tempered copper tubing. Tests are 
said to show that twice the UL-speci 
fied torque may be applied. Becaus« 
of the 100 per cent pure electrolyti: 
copper used, heat tests show an ave! 
age of about one-half the permitte: 
temperature rise. Ilsco Corp., Mari 
mont, Cincinnati 27, Ohio. 


No. 31, 


TIMERS FOR APPLIANCES 


Designed for major electrical appli 
ances, such as washing machines and 
dishwashers, the Constantine appli 
ance timer, because of its shallow con 
struction, is suitable for installation i 
cramped areas; it also permits direct 
shaft connection with appliance co1 
trol knob. The entire time program i 
molded on both sides of a single can 
held securely in position by the tw 
piece plastics housing. This design not 
only eliminates multiple cam keying 
but is said to assure a high degree « 
accuracy and exact repeat cycling. 
Timer is driven by a high-torqu: 
Cramer Type 112 synchronous moto 
rated 30 in.-oz at 1 rpm. Results « 
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A Handful 





OF PRECISE CO-OPERATION 


ve have a new product on your 
design boards. Will you ‘“‘go it 
alone’’? .. . or will you do as so many 
cost-conscious manufacturers are do- 
ing—turn it over to Atlas for devel- 
opment and production prototypes? 

Atlas design, production and 
methods engineers, toolmakers, and 
skilled mechanics work right with 
you on a job basis. As many men, 
machines, and hours of work as you 
require and no more. Every modern 
cost-cutting tool and technique at 


your service. Quality control and 
functional testing, too. 

Is your product a complete electro- 
mechanical assembly? . . . a special 
part for electronic equipment? Atlas 
will engineer precision gear assem- 
blies and components made to your 
exact specifications. Write today for 
booklet ‘‘Precision-eering Electro 
Mechanical Equipment.” ATLAS 
Precision Products Co. (Div. of 
Prudential Industries), Phila. 24, Pa. 


“ Fiowe Drawing Board... to Production Line” 


ENGINEERING ® 





PRODUCTION 





e ASSEMBLY 














ONE 
COMPLETE 
SOURCE 
FOR ALL 
YOUR 


RELAY 


NEEDS 
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RELAYS 


FOR INDUSTRIAL USE 


RELAYS 


FOR MILITARY USE 


RELAYS 


SIMPLE OR COMPLEX 


RELAYS 


STANDARD OR SPECIAL 


omar 


Whatever your relay needs may be, Comar 
will design and “custom-manufacture” the 

right relay for you. Electrical characteristics, 
sizes and mountings are tailor-made to exactly 
fit your requirements, Precision-engineered, 
easier to install, more efficient in operation, 


economical in price. Send for details now! 






ELECTRIC COMPANY 
3349 ADDISON STREET 
CHICAGO 18, ILLINOIS 


RELAYS »- SOLENOIDS + COILS + TRANSFORMERS +» SWITCHES +» HERMETIC SEALING 





ELECTRICAL 









tests in research laboratories, both of 
independent testing concerns and 
major appliance manufacturers, have 
verified operating performance and ac- 
curacy in a wide range of timed se- 
quences controlling up to 12 circuits. 

The timer can be supplied with op- 
erating shaft extending from either 
side of the timer, lending itself to a 
wide range of appliance designs. The 
R. W. Cramer Co., Inc., Centerbrook, 
Conn. 

e No. 32, Reader Inquiry Facility, page 235 


PHOTOELECTRIC 
PYROMETER 


Precise monitoring and control of the 
temperature of hot materials in made 
possible by a photoelectric pyrometer 
operating from the amount of infra- 
red radiation emitted by the hot ob- 
ject. Since the radiation increases 
proportionally with the temperature, 
a constant indication is given of the 


heat of the material being scanned. 
Through a fast-acting relay, the heat 
applied to the material can be closely 
controlled at any point throughout 
the range of the set. 

Since no part of the equipment 
touches the hot object, the system is 


| also suitable for measuring the tem- 


perature of objects that are moving, 
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Take advantage of our 


Fast Dependable Delivery. 
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CLEVELITE’ 


LAMINATED PAPER BASE PHENOLIC TUBING 


Outstanding for many years as the Top Performer, Clevelite is unmatched in its 
ability to meet unusual specifications. 


Built-in Dimensional Stability, High Dielectric Strength, Low Moisture Absorp- 


tion, Great Mechanical Strength, Excellent Machining Qualities and Low Power 
Factor make Clevelite Tubing outstanding. 


Available in diameters, wall thickenesses and lengths as desired, for Collars, 
Bushings, Spacers, Cores and Coil Forms. 


*« * * 
Our new Torkrite internally threaded and embossed tubing affords better control 


of adjustments in coil forms using threaded cores. 


Write for your cepy of the latest Clevelite brochure. 


WHY PAY MORE? For Good Quality . . . call CLEVELAND! 
*Reg. U. S. Pat. Off. 


Ue CLEVELAND CONTAINERG 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Phymouth, Wisc., Ogdensburg, N. Y., Jamesburg, N. J. S 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


REPRESENTATIVES 


NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 
NEW ENGLAND _ R. S. PETTIGREW & CO. 62 LA SALLE RD., WEST HARTFORD, CONN. f-~ 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICAGO iS 
WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 




























































Quality Pliers 


SPE SEALLY DESIGNED 


FOR THE ELECTRICAL INDUSTRY | 


Now, Klein quality pliers are ready for work. All are hammer 
available in new compact pat- forgedfromhigh-gradetoolsteel, | 
ternsforprecisionwiringandcut- individually fitted, tempered, 
ting in confined space. Note,too, adjusted and tested—made by 
the replaceable leaf spring that _ plier specialists with a reputa- 
keeps the plier in open position, tion for quality “since 1857.” 


LONG NOSE PLIER 
307-5-Yeal —Extremely 
slim pattern ideal for 
the really tight spots. 
Jaws are knurled to in- 
sure a positive grip. 


OBLIQUE CUTTING 
PLIER — 210-51 — For 
cutting small wires or 
trimming plastic. Entire 
length of cutting knives 
works flush against cut- 
ting surface. 5 
or 6-inch sizes. 





















LIGHTWEIGHT 
OBLIQUE CUTTING 
PLIER 209-5—Smaller 
than 210-5L with an ex- 
tremely narrow head. 
Entire length of cutting 
knives works flush 


against cutting surface. ) 
9 by 


CHAIN NOSE PLIER 
317-5L—A full inch 
smaller thon standard 
pattern. Has a very fine 
knurl that will not dam- 
age soft wire. Also 
available with- 


out knurl. J 


TRANSVERSE END 
CUTTING PLIER 
204-6— Useful in pre- 
cision work where or- 
dinary oblique or end 
Cutters are too bulky. 
Gives a clean, flush cut 


PRINTED CIRCUIT 
PLIER 052-1—Special 
knives shear and crimp 
wire in one operation. 
Crimped wire holds 
loose parts in position 
for dip soldering. 
Knives face operator 
for visual inspection. 
Ask for Bulletin 753. 












This Klein Pocket Tool 
Guide gives full infor- 
mation on all types and 
sizes of Klein Pliers. 
A copy will be sent 
without obligation. 


ASK YOUR SUPPLIER 


Foreign Distributor: 
International Standard 
Electric Corp., 

New York 


Pome 


"Since 1857" 
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surrounded by induction heating coils 
or that are difficult to measure by 
conventional means. 

Applications include use on induc 
tion heating equipment; industria] 
ovens; wire driving equipment; weld 
ing operations; header machines and 
similar equipment. 

The system consists of two units 
a scanner, Type 41AU4, consisting of 
at phototube and lens assembly with 
a variable iris, and a control Type 
27LJ7 containing an electronic ampli 
fier, a relay and a meter. As the tem 
perature of the hot object being 
scanned rises, the increase in radia- 
tion is indicated on the meter which 
can be calibrated in degrees for the 
particular application. In addition, 
the heavy duty control relay can be 
set to operate at any temperature 
within the range of the set. A sensi- 
tivity adjustment allows the point at 
which the relay operates to be pre 
set, providing automatic control of 
signal devices er of the heat applied 
to the hot object. 

Tentative specifications include 
temperature measuring and control 
range, 1000 to 5000 F; sensitivity, 
1 ft-c full scale; power supply 115 or 
230 volts, 50-60 cycles; and power 
consumption, 12 watts. Relay char- 
acteristics: single-pole, double-throw; 
10 amp at 115 volts, 5 amp at 230 
volts non-inductive. Ambient temper- 
ature range: control, 32 to 125 F; 
scanner, 32 to 150 F. Electronics 
Corporation of America, Photoswitch 
Div., 77 Broadway, Cambridge 42, 
Mass. 
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WIRE STRIPPER 


Rotary wire stripper removes film 
insulation from wires ranging from No. 
20 to 29 AWG. Similar units for 
larger wires are available. Machine 
can strip to within 4% in. of the com- 
ponent and is particularly adaptable 
for use on choke and similar coils. 





The end of the wire is simply inserted 
and withdrawn; there are no pedals 
or levers to operate. The unit can be 
mounted alongside coil-winding ma- 
chine for stripping wires before wind- 
ing. Stripping insert can be resharp- 
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announcing ...anew source for 


Permalloy 
POWDER 
CORES 


Here’s something to ring bells about, for Magnetics, 

Inc., the nation’s largest manufacturer of tape wound 
cores, is now licensed by the Western Electric Company to manu- 
facture molybdenum permalloy Powder Cores. 

So now Magnetics, Inc. brings to powder core users the same 
‘“Performance-Guarantee” which has already provided a major free 
bonus to users of our tape wound cores, bobbin cores, magnetic 
shields and magnetic laminations. This is a guarantee of perform. 
ance lo your specifications. 

“Performance-Guarantee” is your assurance of savings in pro- 
duction and assembly. It costs you no more . . . our prices are 
standard in the industry . . . so make sure your next permalloy pow- 


der core order reads, ‘““Magnetics, Inc. Performance-Guaranteed.” 


READILY AVAILABLE Why wait to have your Performance-Guaranteed Powder Core 


orders filled? Our expanded production facilities can have your 
order on its way almost as soon as it arrives. And send for our 
Bulletin PC-103 today so that you're ready to order Performance: 
Guaranteed Powder Cores as soon as you need them. 


ae @ 
Write on company letterhead MAGMETICS inc. 


iam 
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| ened on the side of a grinding wheel 
| Model L-1 Rotary Wire Stripper is 
available complete as shown, or the 
stripping head can be purchased sepa 


GEARED FOR oe oe 
rately for attaching to a high-speed 


i 
i 
i 
: (10,000 rpm) motor. Rush Wire Strip- 
per Div., The Eraser Co., Inc., 1068 
S. Clinton St., Syracuse 4, N. Y. 
a 2 
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60-CYCLE MAGNETIC 
SERVO AMPLIFIER 


Featuring l-cycle response, Type 
R6GI6W1 magnetic servo amplifier 
can be used to operate two-phase, 60- 
cps, servo motors requiring up to 16 
watts into the control phase. It can 
be supplied either as illustrated or 
with a built-in magnetic, transitor, or 


i 


See Coe ; 





Gear Reducer instrument 
Servo Motor 


(W ! DIEH i offers this Instrument 


Servo Motor with a Gear Reducer attrac- 

tively priced for commercial applications in 

five different ratios. Either the motor, gear 

reducer or both can be quickly replaced 

avoiding costly down-time. The spur gear 
construction insures good efficiency. vacuum tube preamplifier. It is also 
1 | suited, without need of a preamplifier, 
| for many medium performance indi- 
GEAR REDUCTION | cating and position type  servo- 

RATIOS mechanisms. 
Ouipet rete) The 1-cycle response assures widest 
Frequency (Cycles) | possible bandwidth consistent with the 
Poles use of 60 cps as the power supply fre- 
Reference Phase (Volts) | quency, eliminating many stabilization 
Control Phase (Volts) problems when incorporating magnetic 
Reference Phase (Watts) | amplifiers into servomechanisms. Unit 
will deliver reversible phase a-c output 
Control Phase (Watts) F 


for reversible phase a-c or reversible 
Control Phase Impedance (Ohms) phase d- input. Power supply re- 
quired is 115 volts, 60 cps, single 
phase. Polytechnic Research & De- 
velopment Co., Inc., 202 Tillary St., 
Our engineering staff will gladly help you select the | Brooklyn 1, N. Y. 
motors best suited to your specific requirements. A | Circle No. 35, Reader 
request on your letterhead will bring you a copy of 
Technical Manual No. EM-0255 describing Diehl 
Servo Motors and related equipment. THIN SILICONE 


RUBBER-COATED FABRIC 
Other Available Components: 


| Thin lightweight silicone rubber- 
nem nie + yy | coated glass fabric, Cohrlastic 2804, 


weighs only 4.5 oz per sq yd. The 
base glas: fabric is 0.001-in. clotl 
DIEHL MANUFACTURING COMPANY en ee oe 


Inquiry Facility, page 235 


coated to minimum thicknesses. This 

or THE SINGER MANUFACTURING | cloth has also been. silicone-rubber- 
Finderne Plant, SOMERVILLE, N. J coated to 0.007 in. and 0.010 in. 
thicknesses for increased air imperme- 
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Now Available at 


= 
atria! RAS 


..075/F 
arial BEVIS) Nc TYPE 535$-5/ 16-248 = COMPRESSION 
— 280 WI 1D S=% TYPE 


THREADED 
END 
SEALS" 


FOR TUBULAR 
COMPONENTS 


E-I compression seals 
offer super rugged con- 
struction that with- 
stands pressure 
changes, shock and vi- 
bration. No special 

ee eg ip ry l 
an 5/16-24 ea ly the seal, and as- 
Croc é ' — 19/32 = C—O mabe is rapid as all 
lita 3/64 >| | (KS metal parts are tin 
dipped for easy solder- 

ing. In addition to 

standard types, spe- 

cial constructions and 

diameters can be sup- 

plied quickly, on order. 

Check your hermeti- 

cally-sealed terminal 

requirements with E-I. 


TYPE NUMBER DIMENSION D DIMENSION E 
ea Ge eG 535 
643S -5/16-24R-075/F §  .643 ae Ve 
Bs. 8), ee a oe 
5358 -5/16-24R-075/PT 535 
643S -5/16-24R-.075/PT 7k) 
7238 -5/16-24R-.075/PT 723 
BYU JA LY 2 2 
ISS JAGH LURE. 2 ee 2 


ELECTRICAL 
oR INDUSTRIES 


® 
See a tt DIVISION. OF AMPEREX ELECTR 


ARD COMPRESSION END SEALS bothiliigng -— NeWARK rg 


“PATENTS PENDING ALL RIGHTS RESERVED 
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MYCALEX 


GLASS-BONDED MICA 


ng numerous design materials 





Technology Instrument Corporation spec 











fied injection-molded Mycalex 410 for 





shaft and drive pins in a new series of 





ganged precision potentiometers 



















By permitting closer dimensional toler 


For more details 
on this exciting material 
and its application to your 
design problem, write to 
General Offices and Plant: 
Department 116 

Clifton Boulevard 

Clifton, N. J. 


ances, Mycalex glass-bonded mica allows 
TIC to reduce the size and hold these di 





mensions constant under toughest environ 








mental conditions. And dimensional stabil 











ity of the Mycalex coupling arm provides 








precision transference of rotary shaft 
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TIC designers are typical of the hundreds 
of electrical and electronic engineers who 
have discovered the outstanding qualities 
of Mycalex. Important Mycalex properties 
include: 





TRADE MARK REG. U3. PAT. OFF. 












* low electrical ioss tactors 


MY CALEX 
CORPORATION 
OF AMERICA 








* thigh dielectric strength 










* permanent and absolute 





dimensional stability 






* Impervious to water, oil World’s largest manufacturer 





i - c 
and organic solvents of glass-bonded mica products 















*% very high arc resistance 
Se eh me hila ts 


30 Rockefeller Plaza 
New York 20, N. Y 


with complete freedom 





from carbonization 
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ability. It has a dielectric strength o 
1100 to 1400 volts per mil, a usefu 
temperature range from — 70 to 50t 
F, and is exceptionally flexible an 
rubbery. It is suitable for electrica 
insulation, gasketing, very sensitiv: 
diaphragms, and for other applica 
tions. The Connecticut Hard Rubbe 
Co., 419 East St., New Haven, Conn 
No. 36, 





Facility, page 


SIZE 15 SYNCHROS 


Maximum diameter of new series 
of size 15 synchros is 1.437 in.; max 
mum overall length is 1.640 in. Aver 
age weight is 4.7 oz. Dielectric insu 
lation between windings and case i; 
in excess of 550 volts a-c. The fo! 
lowing types are available: signa 
generators, receivers. standard and 








high-impedance control transtormers 
high output control transformers, con 
trol differentials, standard and high 
impedance resolvers, and sine-cosine 
generators. Synchros are available 
with leads or, on special order, wit! 
radial or axial terminals. Cast stator 
and clamped bearing race constructio1 
insure alignment. Clifton Precisio: 
Products Co., Inc., Marple at Broad 
way, Clifton Heights, Pa. 
No. 37, Reader Inquiry Facility, page 






THERMOSTATIC 
PILOT CONTROLLER 


Thermostatic pilot controller, measu: 
ing only 3'%¢ in. in width, provides 
accurate temperature’ contro] of 
liquids or air when used in conjunc 
tion with valves, dampers, and othe: 
controls. It is readily employed in 
control systems of  electro-plating 
tanks, dyeing and bleaching machin 
ery, instantaneous water heaters, an 
other applications in which rapid. re 
sponse and adjustable control char 
acteristics are required. Called the 
Fultrol pilot it is installed at the 
location where temperature is to be 
maintained, with the sensitive rod 
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... and this amazing sensitivity is only 
one of many outstanding characteristics of the 
entirely new DuMont Type 324 cathode-ray 
oscillograph. New standards of stability, 
low noise and hum level assure full use of the 
Type 324 for d-c to 300 kc measurements even in 
the microvolt region. Furthermore, the Type 324 
is completely calibrated to read time and amplitude 
directly. There are so many features incorporated 
wit in this new instrument we can’t begin to give you 
the whole story here. Write us for complete specifications, 
or better still, ask for a demonstration of the 


New BUMOM tTvre 324 


For further information write to: 
Technical Sales Department * ALLEN B. DU MONT LABORATORIES INC. 760 Bloomfield Ave., Clifton, N. J. 
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| and-tube thermal element of the in- 


AM PHENOL 
| strument immersed directly in the 
builds for ae medium being controlled. Because of 
| its construction, the controller may be 
| installed in any position. Any chang: 
E ae 4 0 | | C s in temperature at the thermal element 





activates a small pilot valve, which in 
turn varies the control pressure ap 
plied to a motor valve or any othe: 
final control device. 

The Fultrol pilot is modulating in 
action. The operation of the final 
control device governs the amount of 
either cooling or heating applied to 
the medium under control. Designed 
to control temperatures in wide ad 
justable ranges from 50 to 250 F and 
from 150 to 350 F, the “proportional! 
band” or effective control differential 
of the device may be adjusted to any 
spread between 5 and 25 F with a 
screwdriver. Fulton Sylphon Div. 
Robert-Shaw-Fulton Controls Co.., 
Box 400, Knoxville 1, Tenn. 
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2-PHASE, 30-CYCLE 
MOTOR-ALTERNATOR 


Designated Model HA-2, motor-alte: 
nator features 2-phase, 30 cycle out 
put at 18.5 volts. The rotor shaft, ex 
tended at both ends of the motor 
alternator, permits the unit to pei 
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. components built to stand- 
ard specifications or designed to 
the special requirements of the 


electronics industry... 


form several functions simultaneous) 


| Power output is equivalent to 2.7 


| watts from the shaft and 1.37 watts 


|for electrical power. Input is 115 
Ri te Ms Rie | I | 
IN NEW YORK | volts, single-phase 60 cycles at 26 t 


AMERICAN PHENOLIC CORPORATION chicago 50, illinois 
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CANADA LIMITED, Toronto 





GIVE TOOLS THE BEST PROTECTION 


WITH THE LEAST AMOUNT OF TAPE 


Here’s protection 


you couldn't get 


with twice as much 


paper tape 


Polyken can cut your tape costs be- 
cause, with Polyken, the work can 
often be done with shorter lengths 
or narrower widths of tape. 

The mill cutter you see in the 
photograph has a tough sheath of 
Polyken Tape that protects the 
sharpened edges of the tool. This 
sheath conforms to the irregular 
shape of the cutter, provides abra- 





sion resistance, and pulls off clean 
when the tool is used. But with pa- 
per tape, you’d have to use at least 
twice as much. Even then, you’d 
merely be covering the cutter, not 
really protecting it. 

Polyken Tapes have the controlled 
strength to do this job without 
waste. That controlled strength is 
produced by combining the right 





pressure-sensitive adhesive with a 
cloth backing. Cloth—becausecloth 
backing has much greater abrasion 
resistance and almost twice the ten- 
sile strength of an equal width and 
length of paper backing. 

Use Polyken controlled strength 
Tapes to cut your tape costs. Send in 
the coupon for complete information. 


eeerereeeereeeeeeeeeeeeeeseeeeeeeee s 


Polyken, Dept. EM-B 
222 West Adams St., Chicago 6, Illinois 

Please send me physical properties and further 
information on 


Polyken Controlled Strength 


Poluken 


INDUSTRIAL TAPES 


Polyken Products Department of The Kendall Company 
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Tapes, and a copy of your Tape Use Manual. 


Name Title 

Company 

Street Address ° 
City Zone State : 
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" ever meet 

one of 
our 
Spring Engineers? 


P 


Ai 


lr YOU HAVEN'T, perhaps it’s 


time you did. Our Spring 
Engineers dont have tor- 
sion springs for eyes or wire 
forms for ears, to be sure, 
but they know just about 
everything there is to know about designing the right spring for 
the job. That's hardly surprising in view of the thousands of 
tough spring problems that have been solved at lower cost by 


Lewis Spring Engineers. 


If a spring is a vital part of your product, get acquainted with one 
of our Spring Engineers. Chances are good that he can show you 
how to realize maximum product performance at minimum cost 
with a Lewis spring that’s engineered to the job. Behind his re- 
commendation stand the experience, facilities and reputation of a 


company ge*red to serve you quickly and well. 


LEWIS SPRING & MANUFACTURING COMPANY 
2646 W. NORTH AVE. CHICAGO 47, ILL. 
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The Finest Light Springs and Wireforms of Every Type and Material 


200 








30. watts. HA-2 is light (6 lb) and 
with sufficiently small overall dimen 
sions (approximately 7 in. long x 3% 
in. in diam) for incorporation into orig 
inal equipment. 

Applications include: synchronizing 
a driven shaft rotation with a precise 
2-phase electrical signal; driving 2 
phase alternators, serving as an accu 
rate phase standard, and driving pulse 
generator wheels in synchronism with 
2-phase pure sine wave voltages. It 
can also drive small reselvers at the 
same time without sacrifice of _ its 
other functions. 

Synchronism pullout torque is 
in.-oz. The unit features synchronous 
operation, dynamically balanced 
rotors on a common stainless steel 
shaft, and two-bearing (Class 5 or 
better throughout) construction. It 
conforms to AN-E19 specifications. 

A second motor alternator unit, 
Model HA-1, has a 120-cycle input 
and 60-cycle output. Electric Motors 
and Specialties, Inc., Garrett, Ind. 

No. 39, Reace nquiry Facility, page 
SHADED-POLE MOTORS WITH 
THREE-FLUX-PATH DESIGN 


Higher starting torque of shaded-pole 
motors, Models AY and BY, is said to 
result from Tri-Flux, a patented three 
flux-path design: a main pole flux 
path, another flux path through the 
shaded part of the pole, and a through 
reluctance recess cut into the leading 


edge of each salient pole. This sys 
tem is said to develop a better wave 
form across the face of each pole 
which empirically develops higher 
starting torque and excellent pull-up 
characteristics. Motors are rated 
from 45 to “hp. 

Additional feature of the motors is 
the Uni-Cast field, consisting of lami 
nations stacked and die-cast together: 
to form a rigid field structure, elimi 
nating shifting of laminations during 
manufacture. Results are reduced 
magnetic hum, and positive alignment 


ELECTRICAL MANUFACTURING 
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RELIABLE 
RELAYS, 
TOO! 


When you need fast delivery on relays of 
highest quality, investigate AMRECON® 
ceneral-purpose relays. They are available 
in current ratings up to 25 amp AC or DC 
in all std. voltages); in a wide variety of 
contact arrangements; and with hermeti- 
cally sealed or dust-protected enclosures. 


WRITE FOR CATALOG 
AND DESCRIPTIVE BULLETIN R-10 


\MERICAN RELAY & CONTROLS, Inc. 
3653 Howard St., Skokie, Ill. 


An OHMITE Subsidiary 


You can’t afford the risk of failure in your 
equipment. Insist on components of proven relia- 


bility. In the modern Ohmite laboratories, Ohmite resistors 


are tested and retested under the most grueling conditions so 
that potential sources of trouble can be detected and eliminated. 
And, Ohmite is constantly searching for new materials, new 
processes, and new designs—to build Ohmite products that set 


new standards of long life and trouble-free performance. 


OHA = 


RHEOSTATS e RESISTORS e TAP SWITCHES 


OHMITE MANUFACTURING COMPANY, 3613 Howard Street, Skokie, Illinois (Suburb of Chicago) 





What resistance components do you need in a hurry? 
From a factory stock of several million resistors, rheostats, 
and tap switches . . . in 1,859 types, sizes, and values . . . 
Ohmite can make fast delivery in reasonable quantities to 
meet your immediate requirements. 

Furthermore, by tailoring your specifications to these stock 
items, you can always get speedy delivery that will help 
you keep experimental and pilot production operations on 
a smooth-running schedule. 

To assist engineers and purchasing agents in making 
their selection from this huge stock, Ohmite Stock Catalog 
No. 24 contains complete, up-to-date information on all 
Ohmite stock items. Resistance values, ratings, specifications, 
and other helpful information are included. 


NEED RELAYS? Get in touch with 


American Relay & Controls, Inc. 
3651 Howard Street, Skokie, Ill. ...an OHMITE Subsidiary 


RESISTORS 
Fixed and ‘'Dividohm”’ 
adjustable wire-wound 
types, 10 to 200 watts, 
Also composition type. 


RHEOSTATS 


Ten stock sizes—25 to 
1000 watts. All ceramic 
folate M@il-ticl 


TAP SWITCHES 


Rotary type. Five sizes 
from 10 to 100 amp, 
with from 2 to 12 taps. 
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0’ concentrie air gap and of all com- 
ponents, resulting in low noise level 
i Operation. 

In addition to these major changes, 
the motors incorporate these features: 
precision bored steel back babbitted 
bearings; positive lubrication from 
oversized oil reservoirs; rapid heat 
dissipation through the press-fit be- 
tween bearing and case-bell; eight 
lead-wire positions for varied installa- 
tions; resilient rubber mountings; and 
spring-cap oilers. Redmond Co., Inc.., 
E. Monroe St., Owosso, Mich. 

C Ne. 40, Reader Inquiry Facility 


MINIATURE HERMETIC 
RELAYS 


Having an operating temperature 
range from — 55 to 125 C, subminia- 
ture hermetically sealed relays are 
34 in.x 46 in.x 1% in. Weight is 
loz. It is available in SPDT (Model 
CPL-1) and in DPDT (Model CPL-2) 


arrangements with contact ratings to 5 


amp resistive at 28 volts d-c or 115 
volts a-c, or 3 amp inductive. It can 
withstand vibrations of 15 g through 
500 eps, and a shock of 50 g. Opera- 
tional life is in excess of 1 million 
cycles under a l-amp resistive load. 
Pacific Relays, Inc., 6819 Melrose 
Ave., Los Angeles 38, Calif. 

Circle No. 41, Reader Inquiry Facilit 
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MAGNET WIRE FOR 
SUSTAINED HEAT 

Excellent heat stability is a character- 
istic of Class A film-insulated magnet 
wire, known as Thermaleze. In com- 
parative tests for thermal life with 
conventional film-insulated magnet 
wires, it is said to have shown ex- 
cellent retention of dielectric strength 
under sustained heat at 150 C for 
well over six months. The magnet 
Wire is also said to provide the advan- 
tages of good space factor, adequate 
abrasion for windings, and excellent 
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Sticks to the job! 


—_ 
> 


Time waits tor no man, but Metal-Cals withstand time, weather and 
wear as they stick to the job of identifying your product! These 
anodized, etched aluminum nameplates are permanent and inde- 
structible. Backed by a pressure-sensitive adhesive, they go on 
easily—to stay! Metal-Cals remain clear, sharp and easy-to-read. 
The letters, characters and colors are a permanent part of the ano- 
dized, .003-inch aluminum foil. They slash application costs, too, 
because they are faster to apply and require no rivets, screws, pins 
or other fastening devices. So, to identify... specify... METAL-CAL! 
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Pa 
awe TAS IES as 


rey ee es 


Montgomery Ward has spec! 
fied Metal-Cals for marking 
their Y-inch electric — 
drills. They have standardize 
on Metal-Cals for permanent, 
distinctive product labeling. 


IMITATED BUT NEVER DUPLICATED 


Use this coupon for FREE SAMPLES | 

AND AN EXPLANATORY BRO- C & H Supply Co. 
CHURE that show how Metal-Cal, Inglewood, California 
the anodized, etched.aluminum ! Pleasesendsamplesand free brochureto: 
nameplate, sticks to the job of trade- NAME 
marking or providing clear, sharp , }}}— 
diagramming or serial numbering COMPANY 


for your products. ADDRESS 


CITY ZONE _ STATE 


*TM Reg. U.S. Pat. Off. 
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Make these Stearns advantages 


Make tomorrow's push-button ideas work today 


with a ‘matched to the machine’ 
Stearns Magnetic Clutch 


When you design new installations, modernize or adapt 
existing machines, be sure of matched power transmis- 
sion control with a Stearns magnetic clutch. Stearns 
not only builds a wide variety of standard clutches and 
clutch-brake combinations, but also designs special 
custom-built units tailored exactly to your specific 
installation. 


WIDE TORQUE RANGE — .4 to 30,000 lb 
foot. Handles everything from busi- 
ness machines to steel mill screw- 
downs and ball and rod mill drives. 
LOW INERTIA — Fast, smooth engage- 
ment and disengagement. 

VARIED DESIGNS — Through shaft, 
split shaft, duplex for two speed 
drives, forward and reverse drives 
— other special applications. 
WIDELY ADAPTABLE — DC or AC with 
rectifier. Automatic and remote con- 
trol. Operates in conjunction with 
electronic circuits. 

QUIET AND COOL RUNNING—Generous 
friction surface area and low unit 
pressure. 

EASY WEAR ADJUSTMENT — Provides 
longer clutch life. 

SIMPLE INSTALLATION — no toggles, 
yokes, shifters. 


work for you: 


For full details consult your 1954 Sweet’s Product 
Design file or write for Bulletin 226-C-3. 
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MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


STEARNS Zi MAGNETS 


STEARNS MAGNETIC, INC., 642 S. 28th St., Milwaukee 46, Wis 


solvent and moisture resistance. 

Under development since 19 
Thermaleze has been used effectiv: 
at higher than Class A temperatu: 
for certain requirements where sh 
thermal life made conventional in 
lated magnet wire unsuitable. Phe 
Dodge Copper Products Corp., In 
Manufacturing Div., 40 Wall St., Ni 
York. 

No. 42, F 


ALUMINA HERMETIC 
TERMINALS 


Use of special metallizing techniques 
for alumina terminals (plus glazing 
for minimum surface losses) eliminat 
many problems due to the fragility of 
banded areas. The process (Nicote 
metallized coating) involves the re- 
duction of metal oxides in a controlled 
atmosphere resulting in a fusion of the 
ceramic body and the base metal 


banding. The bond thus obtained re- 
sists all normal abuse and allows th« 
use of high temperature solders, such 
as Eutectic silver-copper alloy. The 
standard alumina body itself is satis- 
factory for use up to 2000 F and has 
the high thermal shock resistance and 
excellent mechanical strength inherent 
in high grade alumina. Frenchtown 
Porcelain Co., Frenchtown, N. J. 
No. 43, Ry 


CERAMIC CAPACITORS 
FEATURE HIGH RELIABILIT) 


Failure rate of custom-designed and 
manufactured Hi-Reliability — Cer- 
amicons is said to approach “oo of 
per cent, or 1 in 10,000. Line includes 
Temperature Compensating and 
“Hi-K” Types in both disk and tubula 
Ceramicon styles. 

Capacitors have been designed for 
complex military and commercial el 
tronic equipment where continuous 
uninterrupted operation is essential 
including industrial controls, electroni« 


ELECTRICAL MANUFACTURING 





Why Put Up With These Problems 
in Your Drafting Room? 


Your Bruning Man Can Help You Solve 
Them With Hamilton Auto-Shift Tables 


elt ack 


Let your Bruning Man show you 
how the unique design of Hamil- 
ton Auto-Shift Tables not only can 


help you solve present problems 
but also allow for orderly, inte- 
grated expansion. 


How Auto-Shift increases space and 
operating efficiency 


Auto-Shift combines a board and 
reference desk in one unit to make 
more effective use of space. When 
used in row installation, as pic- 
tured at the left, Auto-Shift puts 
a large reference surface and 
drawer directly behind each drafts- 
man for even greater space and 


operating efficiency. To check ref- 
erence material, the draftsman 
need only turn in his chair and 
slide the reference surface toward 
him. Over conventional desk-next- 
to-board arrangements, this Auto- 
Shift feature saves time and floor 
space. 


How Auto-Shift reduces draftsman fatigue 


Auto-Shift provides convenient 
foot and hand releases for instant, 
effortless one-man adjustment of 
height and slope. Counterbalanced 
top allows finger-tip control of 
slope. Draftsman can change po- 
sition often and yet reach any part 
of the board without strain 


whether seated or standing. He 
works faster and easier; produc- 
tion rate goes up! 

See for yourself how the ad- 
vantages of Auto-Shift can increase 
space and operating efficiency in 
your drafting room. Mail the cou- 
pon below for detailed information. 


Everything for the Engineer, the Architect, and the Draftsman 


Charles Bruning Company, Inc., 4700 Montrose Ave., Chicago 41, Ill. 


HAMILTON 
ECONOMY 
STEELWOOD 
TABLES 


Charles Bruning Company, Inc. 
4700 Montrose Ave., Chicago 41, lil., Dept. 909 


Please send me information on Hamilton Auto- 
Shift Tables. 


Name___ a, 


cient recon 


Here’s new economy in a quality steel and wood @ 
table! No. 1 Select Basswood, highly sanded, draw- 
ing surface. Sturdy steel legs and feet. Convenient @ 
drawer space and raising device. Priced as low oe 
as $89.00. See your Bruning Representative or 
write us, today, for prices and specifications. 


Address__ 
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what's so special 
about this rivet “? 





computers, radar, and other equip- 
ment. 

Capacitors feature extreme low 
moisture resistance, sustained stability, 
and high-temperature performance up 
to 125 C. 

Available are stvle Hi-R801 High- 
Reliability Disk Ceramicons, which 
have a %8-in. diam, and style Hi-R811 
that have a 1%»-in. diam. Lead lengths 
are 1% in. min. Style HI-R331 Hi 
Reliability Tubular Ceramicons are 
0.240 in. in diam and 0.460 in. in 
length; stvle Hi-R332, 0.240 in. in 
diam and 0.710 in length. Llec- 
tronics Div., Erie Resistor Corp., Erie, 


ir’S MADE BY TUBULAR 


At a glance a TUBULAR RIVET looks like any 
other rivet. But looking closer and beyond the 
rivet you see our plant and stock rooms. You dis- 
cover how highly specialized the manufacturing of 
TUBULAR Rivets is. Here you see millions of 


rivets of every size and shape imaginable, many 
of which are engineered to solve a specific problem. 
Raw materials are available to provide a choice 
of metals from steel to pure silver in any one of 
eight finishes. Unlimited plant facilities with thou- 
sands of machines and highly skilled people neces- 
sary to produce millions of TUBULAR Rivets 
every day. All this highly specialized effort adds up 
to just one thing — TO PROVIDE OUR CUS- 
TOMERS WITH THE TYPE OF SERVICE 
THAT NO MATTER WHAT THEIR RIVET 
REQUIREMENTS ARE, THEY’LL ALWAYS 
BE SATISFIED THAT THEY TALKED TO 
TUBULAR FIRST. 


Pa. 


e No. 44, Re 


TUBES FOR COMPUTER 
SERVICE 

Added to a line of tubes designed 
especially for computers are Types 
GL-5915-A and GL-6211. The GL 
5915-A is a dual-control heptode, for 
use primarily as a coincidence-gating 
tube. Each of the two independent 
control grids exhibits a sharp-cutofl 


Tubular Rivet 
Stud Company 


WOLLASTON (QUINCY) 70, MASSACHUSETTS 


BRANCH OFFICES: Buffalo, Chicago, Dallas, Detroit, Indianapolis, 
Los Angeles, Nashville, New York City, Philadelphia, San Francisco, St. Louis 
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3 
adjustable 
speed line 








It pays to think first of the 

Louis Allis Co. whenever you're 
considering adjustable speed drives for 
your product or plant. Louis Allis 
builds all basic types. There’s no 
compromising — from this complete line 
you can select the unit that’s exactly 
suited to your job conditions and 


engineered for your application. 


For the simplest — and best 
— solution to any adjustable 
speed drive problem, call 
your nearby Louis Allis Sales 


Engineer, or write to us. 


THE LOUIS ALLIS CO. 


MILWAUKEE 7, WISCONSIN 


ASD-101 













































































GUDEBROD BROS. 
ELECTRONICS DIVISION 
225 W. 34th Street, New York 1, N.Y. 


new 


non-slip lacing tape 


GUDELACE - H* 


rubber-coated nylon 


FUNGUS-RESISTANT ... FLAME-RESISTANT 


This new braided nylon lacing tape has a 
unique rubber coating to prevent slipping. 
It is easy to handle, ties securely, speeds 


production because knots stay put! 


Another Gudebrod development! 


Write for complete information 
and a free trial supply today 
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SILK CO., 
EXECUTIVE OFFICES 
12 S. 12th Street, Phila. 7, Pa. 


@ WHY is electric 
heat better? 


@ WHEN can elec- 
tric heat be used? 








VALUABLE FACTS 
ABOUT 
ELECTRIC HEAT 





@HOW can 
Watlow help 
you in your 
special heat- 
ing problems? 


@ WHERE are 


Watlow 
heating 
units 
being 
used 
today? 


A helpful guide published to assist you in the proper 


use of electric heating units (immersion, cartridge, 


band and strip). WRITE for your free copy today 


ELECTRIC MFG. 











co. 


1362 Ferguson Avenue, St. Louis, Mo. 


INC. 






ELECTRICAL 


characteristic. Electrically and phy 
ically, the new type may be used 
a replacement for the Type 5915. 

Type GL-6211 is a nine-pin m 
dium-mu twin triode for bina 
counter or amplifier applications. Its 
electrical characteristics are essential! 
equivalent to those of the GL-5844 
except that each section of the new 
type is provided with a separate 
cathode connection. 

Both types feature high perveance, 
have low heater-power requirements, 
and are life-tested under cutoff condi- 
tions. 

Among typical operating condi- 
tions of the tubes are (for the GL- 
5915-A): maximum cathode current, 
20 ma; maximum dissipation, 1 watt; 
typical plate current in gating servic: 
(“on” condition), 5.8 ma. Typing oper 
ating conditions for the GL-6211: 
maximum cathode current, per section, 
14 ma; maximum dissipation per plate, 
1 watt; maximum tube dissipation, 2 
watts; grid voltage required to cut off 
plate current, — 10 volts; heater cur- 
rent, 0.3 amp. General Electric Tubs 
Dept., Schenectady 5, N. Y. 

No. 45, R« juiry Facilit 


CARBON RHEOSTAT 


Smooth power control from. starting 
to full speed is provided by carbon- 
type rheostat, designated TEMPCO 
Series 3000. Available in all colors 
with chrome or matching color foot 
pedal, it features use of high-quality 












carbon piles and buttons; block is 
of glazed porcelain. Available ar 
knee and foot control models. Rheo- 
stat can be operated by foot from 
front, rear, or side. Electrical Manu 
facturing Co., 407 Lake Ave., Racine 
Wis. 
No. 46, 


SMALL TOROID COIL WINDER 


Designed for winding small toroid 
coils having a % in. ID when finished, 
MidJet toroid winder measures 9'2 
in. in length. Wire sizes from No. 30 
to 44 can be wound on closed mag 
netic cores of wound tape, stacked 
ring punchings or molded powder 
Winding speeds range from 400 t 
600 turns per min regardless of wire 
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Beil) a ae) ie ies 
Til Sees 


Ugo) 


So, Too, 


he Fansteel 
ELECTRICAL CONTACTS 


The switch, the rheostat, the relay, the circuit breaker . . . continually refined 


since the early days of electrical controls . . . st#// depend on 
the electrical contacts for their proper function . . . will continue to 
depend upon them for their further improvement. 

Because meeting the demand for these vital components has been 
Fansteel’s business since 1914, the chances are that the electrical contact you 
need has already been developed by Fansteel. If not, you can depend 
on the know-how and the production facilities of Fansteel to have 


it for you quickly, precisely, economically. 


FANSTEEL METALLURGICAL CORPORATION wjosrtnH cHicaco, ILLINOIS 


A reference text 


Since 1914, World’s Largest Producer of Electrical Contacts for engineers 
F544 
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your “special” transformers are 


Tl a ee i) 





























Most CHICAGO-STANCOR trans- 
formers are available in at least 
three different mountings and 
terminal types. . . some in as many 
as six! You can get the one that is 
best for your job. . . and get it fast, 
from stock, through 

your CHICAGO.- 


STANCOR distributor. 











C and TD Types 


4 
































S Type 






















M Type 





FREE: cnicaco 


STANDARD catalogs 
listing over 1000 
transformers for 
original equipment 
and replacement 
applications. 





size. Turns are laid radially un 
tension which is adjustable to s1 
tensile strength or wire being use 
Highly polished guides pievent abi 
sion of wire insulation. 

Manual rotary core feed allo 
clockwise or counter-clockwise pro 
ress of the winding. Layer windii 
may be done by continuous core a 
vance in one direction. Bank winding 
by reversing the core feed at interval 





may be performed to reduce distrib 
uted capacity of the coil. Full 360 dee 
of core coverage is made in two wind- 
ing sectors of 180 deg each. For con 
tinuous 360-deg winding, manual posi- 
tioning may be used, or for precise 
sector winding of 180 deg or less, a 
rotary vise is supplied having resilient 
jaws. 

A register type counter records the 
wire loaded on the shuttle and counts 
the turns laid upon the core. Electro 
Devices Co., Inc., 463 Commercial 
St., Boston, Mass. 


No. 47, Reader Facility, page 


SUBMINIATURE 
PREAMPLIFIER 


Designed for use in aircraft and other 
equipment where size, weight, and 
power consumption are of paramount 
importance, Model F410 weighs 6 oz. 





a 

















CHICAGO STANDARD TRANSFORMER CORPORATION 


ADDISON AND ELSTON 
CHICAGO 18, ILLINOIS 








Export Sales: Roburn Agencies, Inc 
431 Greenwich Street, New York 13, N. Y 









ELECTRICAL 


Unit has been ruggedly constructed 
for coupling low level signal devices 
into standard metering and recording 
systems without introducing extrane- 
ous noise from vibration. Power re- 
quirements are: filament, 6 or 25 
volts; plate, 105 to 250 volts. A four- 
tube unit, this device incorporates a 
cathode follower input to give an input 
impedance of 100 megohms. It has 
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Gaskets, washers, wick lubricators are just a few 
applications of felt. Felt reduces vibration, con- 
trols noise, seals oil in, water out. American makes 
many types of felt, in rolls, sheets, and in parts 
cut to your blueprints, ready for assembly. Tell us 
what you make, or are designing, and we will send 
technical information along with our suggestions. 


FREE! Catalog containing 47 sam- 
ples of felts plus 24-page book- 
let of Wool Felt Standards. 
Write for Catalog 185-52. 
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American felt 
Company 


GENERAL OFFICES: 16 GLENVILLE ROAD, GLENVILLE, CONN. 
SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Roches- 
ter, Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, Los Angeles, 
Portland, Seattle, Montreal. PLANTS: Glenville, Conn.; Franklin, Mass.; 

Newburgh, N. Y.; Detroit, Mich.; Westerly, R. I. 

ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. 
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selective gains of 10, 30, 100, and { 
quency response from 5 cps to 20,00) 

7 ibis Fs alae ll toasty ab iach hah de cps. Dimensions: 2'%e in. wide, | 

in. high and 2% in. long. Gulton 

Manufacturing Corp., 212 Durh: 

Ave., Metuchen, N. J. 

No. 48, Reader Inquir 














P-N-P JUNCTION 
_TRANSISTORS 


Four p-n-p junction transistors no 
available include Types 0C70, O0C7 
O80C and O81C. The OC70 has 
grounded emitter current gain fro: 
20 to 40, while the O0C71 has a gain of 
30 to 75. Both transistors have averag 
noise values of 10 db and are useful 
in hearing aids and other portable d 






Switch 
oO - 



















SPRING O 


MECHANICAL MEMORY 
with a heart 


Ford Instrument Company engineers draw on the entire scope of scientific 
knowledge to solve each problem. In a recent project, Ford found good use for 













: ; vices, dissipating 6 milliwatts at 45 C. 
components it developed a score of years ago to produce a mechanical memory . I i iL ie ‘te 
aa , : ; : : are all-glz ‘ue fusion 
system whose accuracy is independent of the time interval, and which meets a nits are all-glass with true : 
military requirement of absolute reliability. seals. 


Types 080C and O81C are metal 
cased transistors having standard 
JETEC base and dimensions. Th« 

| metal casing allows a higher collecto: 
voltage and a dissipation of 50 milli- 
watts at 45 C. Amperex Electronic 
Corp., 230 Duffy Ave., Hicksville 


atin fads, Na. 
INPUT B No. 49, 






INPUT A 

























; = ja ae a CABINET LATCH 
In an instrument in which the input quantities may vary with time, it is desired to rier 
produce an output equal to the change in one quantity A since the time t,, added Suitable for appliance doors and other 
to the value that a second quantity B had at time t,. At the same time it is desired | applications, universal pawl fastene: 
to store another output equal to the change in quantity A since a second time t., | can also be used on all types of cabi 
added to the value that the quantity B had at that time t.. It is further desired at any | 
subsequent time to be able to read the first output or alternately the second output. 





net doors and access panels. Latch is 
easily fitted to any panel thickness uy 

The storing of this information is accomplished by closing clutch C at instant | to 1%4 in. Pawl is quickly adjustable 
| and clutch D at instant 2. The first output is then read directly at any subsequent | to frame thickness with a singh 


time and the alternate output by opening clutch C. To recycle — clutch D is then 
opened. 











setscrew. Installation requires drilling 


Whatever problems must be solved in designing and manufacturing computers 
and controls, skills in electronics, magnetics, hydraulics and mechanical and elec- 
trical techniques are called upon by Ford engineers to develop the best instruments 


- 
4 


+ 


for the purpose. (6 or 
If you have a problem in control engineering, Ford Instrument Company’s forty ry Co 


4 
years of experience in high precision design and production will help you find | raw PS, 
the answer. ’ ff 





46 “ DLE 
u& FORD INSTRUMENT COMPANY 
| | DIVISION OF THE SPERRY CORPORATION \ 
\J 31-10 Thomson Avenue, Long Island City 1, N.Y. 
only one ¥%4 in. hole in the door 01 
ENGINEERS panel, inserting and slipping a speec 
ly r > ¢ ac i } € 
of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information. clip over the shaft, and attaching th 


pawl to the desired grip length. Speed 
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RESEARCH WORKER tests effect of Freon on film-insulated wires of various kinds at elevated temperatures and pressures. 


Has Anaconda the answer to your Magnet Wire problem? 


Today, in Anaconda’s independ- 


ently housed development labora- 
tory, scientists like the man above 
are finding answers to why magnet 
wire behaves as it does. And how it 
can be improved. 


As we know these things, we can 
constantly make better, higher 
quality wire and help our customers 
use it more economically. One ex- 
ample: the researcher above tests 
the effect of the newest refrigerants 
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on insulation. Results help us 
keep standards high for the air con- 
ditioning industry...assure these 
users of less maintenance trouble 


in the future. 


But this is just one problem... 
one industry. Anaconda’s laboratory 
works on literally hundreds of proj- 
ects. Experiments and tests bring 
practical solutions to many of today’s 
magnet wire problems and insure bet- 


ter material and methods tomorrow. 


Have you a magnet wire problem? 
Perhaps our laboratory has already 
uncovered information that will 
help to solve it. Ask your Anaconda 
Salesman or write Anaconda Wire & 
Cable Company, 25 Broadway, New 


York 4, N. ¥3 4429 


ANACONDA 


MAGNET WIRE 













able on special order with longer shaft 


and grip length to fit panels of over 


134 in. thickness. Southco Div., South 
Chester Corp., 3rd and 
Printz Blvd., Lester, Pa. 
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Radio Designers were searching for 

sturdy, lightweight, colorful handles to 

be used on high-quality, 2-way port- 

able radios. They chose Anchor 

extruded acrylic tubes with an egg- 

shaped cross-section because of their 
ability to meet exacting requirements 
for close tolerances and glossy finish. 
Colors selected were green, fawn, and 
ivory. 




































































Perhaps an Anchor extrusion can solve 
| a similar design problem for you. Why 














not write for our new brochure giving 

applications of 
thermoplastic 
extrusions 

and de- 

tails on 

materials. 4 
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Ave 
si a NDE | 
36th St., Long Island City 6, N. Y. 
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MAGNETIC SERVO 
AMPLIFIERS 


Expanded line of magnetic servo am- 
plifiers, available from stock in a large 
variety of ratings, are designed for 
operation at high temperatures. Avail- 
able are output power ratings of 3, 
6, 10, 15, 18 and 40 watts at 400 eps, 
delivering voltages of 0-26, 0-38 
0-115 and 0-220 volts. In addition, 
60-cps amplifiers are available with 
similar power ratings. 

The output waveform of these 
models is sinusoidal and phase _ re- 
versing according to the input. In- 





put signals may be either a-c or d-c. 
Amplifiers are hermetically sealed and 
are designed to conform to MIL-T-27. 
All are rated for a continuous duty 
cycle and can be qualification-tested 
to comply with requirements as set 
forth in aircraft and 
systems. 


missile control 


The units operate over an ambient 
temperature range of —55 to 100 C. 
They are designed for continous duty 
and a life of approximately 20,000 
hr. All units can be controlled by a 
transistor or tube. Magnetic Research 
Corp., 200 Center St., El Segunde, 
Calif. 

e No. $1, 


RADIANT SOLDERING OVEN 


Advantages of fast warm-up and uni- 
form heat distribution are provided by 
a radiant oven that utilizes radiation 
of far infrared electric radiant heaters. 
A stainless steel: conveyor belt with 
five speeds available passes work 
through the oven. The work passes 
under the radiant heaters and comes 
out soldered. 

Three 1100-watt Chromalox far- 
infrared heaters give a density of 40 
watts per sq in. In addition to vari- 
able conveyor speeds, the elevation 
of the heaters is easily changed to vary 
the distance from the work. Operating 
heat can be maintained through short 
non-working periods by the use of one 
heater. Conveyor is driven by a %-hp 


clip cannot work loose; all fastener 
parts are provided. Latch is also avail- 


Governor 




















RF LEAKAGE 


ON THE 
DRAWING BOARD 


e ~ - WHEN YOU DESIGN METEX ELECTRONIC 
WEATHERSTRIPPING INTO YOUR EQUIPMENT 
YOU GET ITS POSITIVE SHIELDING EFFECTIVENESS 
— AT MAXIMUM OVERALL ECONOMY 





Plan now to take full advantage of 
Metex Electronic Weatherstripping’s 
unusual effectiveness in shielding all 


| types of electronic equipment. Because 


it is made of knitted wire mesh, Metex 


| Electronic Weatherstripping is both 


ELECTRICAL 


conductive and resilient. It assures 
positive metal-to-metal contact be- 
tween all mating surfaces. And being 
resilient it accommodates itself posi- 
tively to surface inequalities. 


In reality, Metex Electronic Weather- 
stripping can do more for you than 
just shield RF leakage. It can cut the 
cost of machining mating surfaces to 
close tolerances. It can eliminate the 
need for extra fasteners and many 
other costly means of making joints 
RF tight. 

Applications in which Metex Electronic 
Weatherstripping has already proved 
its effectiveness include pulse modu- 
lator shields, wave-guide choke-flange 
gaskets, local oscillators on TV sets, 
dielectric heaters, etc. 




















For detailed 
information on 
METEX 
ELECTRONIC 
PRODUCTS, write 
for FREE copy of 
‘*Metex Electronic 
Weatherstrips”’ 

or outline your 
SPECIFIC shielding 
problem — it will 
receive our 
immediate attention. 


TEXTILE 


CORPCRATION 
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CUTLER-HAMMER 
en gp 
= MOTOR CONTROL = 


) Ls 
Sa A a [0s] — oe UN 





HILL 175 TON INVERTED HY- 
DRAULIC PRESS, ONE SIZE IN 
A COMPLETE LINE MADE BY 


















WALTER P. HILL, INC., IN 
WHICH CUTLER-HAMMER MO- 
TOR CONTROL IS FURNISHED AS 







% 
LED THREE DIMENSIONAL 





STANDARD ORIGINAL EQUIP- 








MENT. 


























TANNEWITZ METAL-CUT- 
TING BANDSAW MADE 
BY THE TANNEWITZ 
WORKS.FURNISHED 
WITH CUTLER-HAMMER 
MOTOR CONTROL AS 
STANDARD ORIGINAL 
EQUIPMENT. 





Pek (ea a 


————— 


MOTOR CONTROL Se 
~ ab 





In the competitive struggle for business, there are 
a certain few companies in every field that forge 
steadily ahead. Their products are preferred by a 
majority of users and they enjoy a position of 
marked competitive advantage. That their prod- 
ucts are preferred because these best fit the 
market’s needs is hardly necessary to be stated. 
But that their products are good because the 
manufacturers struggle endlessly to make them 
better is significant indeed. It is worthwhile noting 
these manufacturers exert the most rigid control 
of quality in raw materials, processed parts and 
purchased components. The more critical the 
product or the amount of money invested in the 
Product, the more stern and exacting are the 
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CONTROL. 


CUTLER-HAMMER 


oe 


DoALL CONTOUR-MATIC BAND- 
SAWING, FILING, POLISHING 
AND GRINDING MACHINES 
MADE BY THE DoALL COM- 
PANY. CUTLER-HAMMER MO- 
TOR CONTROL FURNISHED AS 
ORIGINAL EQUIPMENT. 





Preferred... because proved 


requirements. 

And it must make sense to any manufacturer of 
machines that leading machinery builders do 
specify and insist in large degree on Cutler- 
Hammer Motor Control for the vital functions in 
their products which are critical not only in their 
cost, but in the role these machines play in users’ 
plants. Cutler-Hammer Motor Control is pre- 
ferred because it has been proved . . . in thousands 
of plants over scores of years. Considering what 
the right motor control means, you too should 
specify Cutler-Hammer. CUTLER-HAMMER, 
Inc., 1264 St. Paul Avenue, Milwaukee 1, Wis- 
consin. Associate: Canadian Cutler-Hammer, Ltd., 
Toronto, Ont. 
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» TURCHAN TRACER-CONTROL- 


HYDRO-ROUTER MADE BY THE 
TURCHAN FOLLOWER MACHINE 
COMPANY. EQUIPPED WITH 
CUTLER-HAMMER MOTOR 









KEARFOTT 


# 


series 93900 


























motor with overload protection sup 
plied by Fusetrons. Four on-olt 







switches with 15-amp magnetic ci 
cuit breakers contro] the 3 heaters 
and motor, so that each may be oper 
ated independently. Electrical Indus 
tries, 44 Summer Ave., Newark 4 
N. J. 






-..-all new 






synchros 


No. 52, | 


EPOX Y-IMPREGNATED 
DELAY LINES 


Series of resin impregnated miniature 
Stator integrally bonded with housing prevents null delay lines impregnated in epoxy resin 
shifts when rotating or clamping synchro in its mount. include Model GTV.6-2.5K, which 
All materials have similar thermal coefficient of ex- 
pansion for optimum performance over a wide 
temperature range. Case provides positive grounding 
and shielding. 











| Mechanical 

Stability 
provides a 0.6-microsec delay with an 
impedance of 2500 ohms. Its length 








High Accuracy 10 minutes maximum deviation from electrical zero. 





Corrosion Housings, shafts and ball bearings are stainless steel. 
Resistant Laminations are corrosion resistant, nickel-bearing 
steel. Non-metallic materials are fungus inert. 









Size 11 1.062" Diam. x 1-45/64 long, weight 4 oz. 







Options Available with leads or terminals, single or double 


ended shafts. 


ian 1 CTV 8-4.1K provides 
aenck tapes Type Model Price® is 1%4 in. Model GTV.8-4.1K provid 


; a 0.8-microsec delay, with an imped 
In Price Transmitter RS911-1A $29.50 ance of 4100 ohms. Its length: 2% in. 





















Control Transformer RS901-1A 29.00 Bot} gg Caeaegagees lis cs 
Repeater RS921-1A 31.50 oth units have a 2-In. diam and 
Differential RS941-1A 51.00 flexible axial leads. The Gudeman 
Resolver RS931-1A 44.00 | Company of California, Inc., 9200 Ex 
*Based on 1-25 unit price with leads and standard position Blvd., Los Angeles 34, Calif. 
shaft. Quantity prices on request. a a ee ee See Oe 
| Kearfott Series 900 synchros are dimensionally and 
electrically interchangeable with Kearfott R200Series | ROTARY HEATER SWITCHES 
SERETESS COMNSEETS Size 11. Synchros. Write today for data sheets. : »p ICKS 
INCLUDE: FOR APPLIANCES 
Gyros, Servo Motors, Synchros, Servo Rotary heater switches for both two- 








and Magnetic Amplifiers, Tachometer 
Generators, Hermetic Rotary Seals, 
Aircraft Navigational Systems, and 
other high accuracy mechanical, elec- 
trical and electronic components. 


Many opportunities in the above fields 
are open—please write for details today. 


and three-wire systems features spade 
terminals for easier wiring and a 
spindle which may be extended 
through the back of the base to pro- 
vide unitized control of other com- 





























A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Main Avenve, Clifton, N. J. 
Midwest Office: 188 W. Randolph Street, Chicago, lil. South Central Office: 6115 Denton Drive, Dallas, Texas 
West Coost Office: 253 N. Vinedo Avenue, Pasadena, Calif. 
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Hydraulic press where door panels are formed. 
Left-hand die punches and forms; center die 
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second-forms and trims excess metal, right- 
hand die final forms. 


Punching and counter-sinking holes for handle 
and fastenings. 


Strikingly beautiful color-chrome gas range by Magic Chef, Inc., St. Louis, Mo. 


Sfo W Stainless Steel helps Magic Chet 


bring glamour into the kitchen 


Macic CHEF'S new color-chrome gas 
range is an eye-catcher anywhere you 
see it—in the kitchen or on the sales 
floor. Highlighting the beautiful dec- 
orator colors of the porcelain enamel 
top and sides is a front of gleaming 
Stainless Steel. 

There’s real beauty here, but that’s 
not the whole story. There’s the dur- 
ability of long-lasting Stainless Steel. 
And there’s the ease with which Stain- 
less Steel’s smooth, dense surface can 
be cleaned—year after year. 

This is the kind of sales appeal that 
Stainless lends to an almost countless 
list of products. And you can have it 
with surprising ease of fabrication (See 


See The United States Steel Hour. It’s a full-hour TV 
Program presented every other week by United States Steel. 
Consult your local newspaper for time and station. 


U N 


“Fabricating Facts’). Put this appeal 
in your products, and when you do, fol- 
low the lead of successful fabricators 
who use service-tested USS Stainless 
Steel in the products they make. 


FABRICATING FACTS 


Compartment door, oven door and 
broiler drawer panels are fabricated 
from USS 18-8 Stainless Steel sheets, 
No. 3 finish. 


Sheets are dry-coated with drawing 


UNITED STATES STEEL CORPORATION, PITTSBURGH 





SHEETS 
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compound, then sheared to blank size. 
Forming takes place in an hydraulic 
press, using three dies. Stainless Steel 
sheets form easily and without distor- 
tion in a die setup designed for carbon 
steel sheets. 

Panels are paper-wrapped to protect 
against scratching; holes for fasteners 
are punched and counter-sunk. Dry- 
coating is removed; panels are sub- 
assembled and sent to the production 
line for final assembly. 


* AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO * NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


STRIP + PLATES - BARS - BILLETS 


PIPE + TUBES - WIRE 
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SPECIAL SECTIONS 




















SKYSWEEPER 


















, Our largest, most effec- 
i tive protection against 


low flying, high speed 














enemy aircraft — the 
largest (75 mm) cali- 
ber automatic gun in 
our army’s arsenal. 


























=—and a CARBON BRUSH can operate 
| or wreck a great Skysweeper.... 


A tiny brush in the huge program of national defense—but 
how powerful for safety or ruin! Contacts and_ brushes 
developed, like this one, by the Superior technical staff 


hint at our readiness to ferret out your exact requirements 











—to work long and closely with you as your needs demand. 


SUPERIOR CARBON PRODUCTS, INC. 


9115 GEORGE AVENUE, CLEVELAND 5, OHIO 
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ponents. Designed principally fo: 
electric ranges, the switches have 
applications on appliances and othe: 
equipment. The extendible spindle 
may be used to control gears, dampers, 
other switches or accessories with one 
dial. Bases are designed to permit 
use of 2, 4 or 6 dummy spade termi- 
nals to eliminate need for separate 
terminal blocks. Auxiliary live termi 
nals may also be added. 

Single or double-pole, with from 2 
to 10 positions (off-on, 3 to 9 heats), 
Series 910 switches may also be ob 
tained with special circuit variations 
and motor-rated circuits. Switch bases 
measure 1**%2 in. x 1°42 in. x % in. 
Spindle lengths, including spindle ex- 
tensions, may be varied as needed. 
Single or two-hole mounting arrange- 
ments are standard. The Hart Manu- 
facturing Co., 110 Bartholomew Ave., 
Hartford 1, Conn. 

No. 54, Ré 


VERSATILE HAND TOOL 
INSTALLS SOLDERLESS 
TERMINALS 


Originally introduced as an all-pur- 
pose hand tool for cutting, stripping 
and twisting solid or stranded wire, 


as well as for installing nylon-insu 
lated Nycaps on pigtail splices, utility 
of the 8-in-1 Nycapper now has abil- 
itv to install solderless terminals. Its 
Tri-Dent crimping action makes pos- 
sible positive terminal installations 
with high mechanical and electrical 
strength. Among advantages of this 
crimping method, particularly where 
terminating solid wire, is the achieve- 
ment of positive, controlled deforma- 
tion of the wire, without reduction of 
the cross-sectional area. Buck Elec- 
trical Manufacturing Co., P. O. Box 
147-168, Roselle, N. J. 

No. 55, Reader Inaquir 





IMPROVED 
POLYSTYRENE-FILM 
CAPACITORS 

Stability of capacitors which use poly- 
stvrene as the dielectric has been in- 
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‘OU CAN COUNT ON CONTINENTAL 
FOR EVERY FASTENER NEED! 





Only Continental Engineers Are 


Specially Trained for Special Fasteners! 


Read why they now lead the industry 
in special fastener production 


Each engineer at Continental is required to 
undergo thorough experience producing ground 
thread taps and gages, with their exacting screw 
dimensions. This special training in the highest 
standards of precision is passed on to you in 
every Continental product—at no extra cost. 

Continental’s superior accuracy and greater 
thread uniformity has boosted it to the top of the 
industry in the production of special fasteners— 
with an average of over 6500 different blueprints 
turned out each week. Many times, Continental 
cold forged fasteners have been substituted for 
expensive screw machine products; improving the 


product by increasing its strength while reducing 
its cost. 

Why not put your special fastening needs in 
the most experienced hands? Call or write today 
and talk over your problem with the Continental 
engineers. 





Continental Screw Co. 


Manufacturers of Holtite Fastenings 
NEW BEDFORD, MASSACHUSETTS, U. S. A. 
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| “DIAMOND H’ Snap-ins 
PERFORM BETTER 
| . LAST LONGER 




























Don’t skimp on quality where it costs you least—the toggle 
switch, outlet, pilot light or interconnecting load plug on whose 
positive performance and long life your product’s reputation may 
depend. 

“Diamond H” Snap-Ins were first in the field and still lead 
in consistent quality and service life. Spade terminals for faster 
wiring or standard screw terminals. 

Switches conservatively rated 15 and 20 A., 125 V.; 10 A., 
250 V., A.C.; also h.p. ratings. Pilots rated 115 V. or 230 V., 
A.C. UL Approved. In black, white, brown or special color plastic. 
Send us your requirements today. 
































THE HART MANUFACTURING COMPANY 
211 Bartholomew Ave., Hartford, Conn. 




















Editorial Position Open 
for Engineering Writer 































e ELECTRICAL MANUFACTURING seeks to add to its Edito- 
rial Staff an engineer with indicated writing ability who has 


had industrial experience in mechanical phases of design of 


electrical or electrically operated products. Some knowledge 
of mechanical components, like springs and bearings, desir- 
able; also structural and fabricated metals from design point 


of view: magnetic materials. 





Applicant need not have actual publication experience, 
but writing interest and ability would have to be demon- 


strated; might have edited a college engineering magazine. 






Publication prefers graduate mechanical engineer in early 
thirties. Would accept man under 30, having at least 5 years 


of industrial experience. 


Send resume to Editor, Personal, ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, New York. 
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creased by a technique involving 

series of heating and aging cyck 
which are said to have a marked effe: 
on the stability of the film. The poly 


x 


styrene capacitors have a room tem- 
perature capacity drift of less than 0.1 
per cent over a temperature range 
from —80 to 75 C. Temperature co 
efficient of capacitance is less than 1.5 
per cent overall capacity change, from 
-60 to 85 C. Condenser Products 
Co., Div. of New Haven Clock & 
Watch Co., 140 Hamilton St., New 
Haven, Conn. 
No. 56, F 


STANDARD SMALL-SIZE 
SOCKET SCREWS 

Socket head cap and set screws in 
sizes from No. 4 (0.112 in.) down to 
No. 0 (0.060 in.) are now being 
offered as standard items in both 18-8 
stainless steel and heat-treated alloy 






steel, in a variety of lengths and 
threads. The socket screws are avail- 
able with either a hex or multiple 
spline socket, with many sizes stocked. 
The Bristol Co., Socket Screw Div. 
Waterbury 20, Conn. 

No. 57, Re« 
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CORNING GLASS BULLETIN 


FOR PRODUCT DESIGNERS 


Three problems ... 
one “‘E-C”’ answer 


How would you shield a complex, static- 
sensitive hunk of machinery from stray 
electric charges and still keep its innards 
open to inspection? 

That's a problem IBM faced in design- 
ing their now-famous electronic calcula- 
tor—and solved with E-C glass. Ordinary 
glass wouldn’t do. It wouldn’t keep elec- 
trons in line. Metal would have been 
ideal for the shielding job, but not so 
good for seeing through. E-C coated 
glass does the one and allows the other. 
brand 


glass. It stands up well under physical 


E-C coated glass is a Pyrex 


and thermal shocks. But its main claim 


to fame is the transparent, conductive 


coating (about 20-millionths inch thin) 


that’s permanently bonded to one side of 


it. Its this coating that keeps static 
charges from gumming up IBM’s com- 


plex circuits busy calculating. 


But there’s more to E-C coated glass 
than shunting off unwanted electrical 
charges. Run a current through it and 
you've got a heating element that gives 
forth with a uniform, dry, controllable, 
radiant heat, up to 350° C. The emphasis 
is on uniform—no furrows of heat with 
coolth in between; no dead spots. 

This 


already at work in medical sterilizers, 


uniform heating element is 


drying ovens, room heaters, chicken 
brooders. 

And here’s a third kind of application. 
Turn an E-C panel around and you have 
a highly efficient heat reflector. A well- 
known steel company protects shear 
pulpit operators from the fiery heat of 
billets in process with transparent E-C 
panels, 

Product or process—the potential of 
E-C coated glass hardly seems tapped. 
We've learned a lot about it that we'd 


be glad to share with you. 
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Multi-aptitude problem—So 
many folks have exhibited so much inter- 
est in the ability of our Vycor brand 
96% silica glasses to survive, unscathed, 
wide temperature variations (quick 
switches from below freezing to 1800° F. 
or higher) that its other attractions for a 


designer may fall into oblivion. 


This we don’t want to happen, and 
you might not either. Actually, there are 
seven Vycor brand glasses available to- 
day—all high silica, but each compound- 
ed to develop specific aptitudes. Glass 
7911, for example, we control especially 
for uniform, high transmittance of short- 
wave ultraviolet. It has notably high 
electrical resistivity, too, and low power 
loss. Glass 7910 meets germicidal lamp 
requirements for transmitting ultraviolet 
at 254 millimicrons. Glass 7950 will ab- 
sorb most of the visible light from a tung- 
sten filament (2700° K.), but let infrared 
radiation pass freely. 

Our brand new bulletin B-91, ““Vycor 
brand Industrial Glassware by Corning,” 
completes the story with all the basic 
data we can put in print about all seven 
Vycor brand glasses—with curves and 
illustrations. It just might stimulate an 
application idea or two for you. Would 
you like a copy? 


¥ 


to call on me. 
Name_ 
Company. 
Address_ 


On becoming attached—Nothing 


personal—just a first step, we hope, 


toward about 


informing you ways of 
attaching glass to metal. 

We’ve found a lot of our customers 
have more than a passing interest in this 
subject. We do too, as you might im- 
agine, what with some  50,000-odd 
formulas for glass hankering to be put to 
new uses, 

Below, for example, is one of the 
“recommended methods of attaching 
glass to metal structures’ —from a bulle- 


tin of that name! 


This particular one is a soldered joint 
between glass and metal. The glass panel 
has a metallized edge to accommodate 
soldering to the metal frame. 

The brochure (actually an editorial 
reprint from 


‘**Product Engineering”) 


shows some 16 other including 


types, 
threaded joints, pressure-tight joints, 
spun-metal joints and electrical connec- 
tions. We’d be delighted to send you a 
copy. 
Which brings us to our basic theme— 
glass itself. That’s a world amazing even 
to those of us who spend most of our 
waking hours exploring its apparently 
endless boundaries. 

What progress we’ve made to date, 
folks 


materials problems to solve, is spelled out 


mostly working with who have 
in a little volume we've offered before 
and offer again in light of the sustained 
demand for it. A copy of “‘Glass and 
You” will show how this centuries-old 
material fits 20th century technology. 
It's a good starting point for getting 
acquainted. May we send you a copy? 


af ——— Corning meant research ii Ched — 
CORNING GLASS WORKS, 11-2 Crystal Street, Corning, N.Y. 


Please send me the information checked below: 


(J E-C glass; [[] “VYCOR brand Industrial Glassware by Corning”; [(] “Methods of 
attaching glass to metal structures"; [[] “Glass and You”; [[] Send a representative 
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SPECIFY,PRECISION 


Foremost manufacturer of precision connectors 


PCW22 RECEPTACLE 
ILLUSTRATING 
SOLDERLESS 

WIRE WRAP 


9 


Me ULL TR titi) Rallis 
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PRINTED CIRCUIT CONNECTORS 
for solderless WIRE WRAP 


Printed circuit receptacle, developed primarily for computer 
applications, uses the New BELL TELEPHONE “Wire Wrap” solderless 
wrapped connections. Twenty-two gold plated phosphor 
bronze contacts accommodate three #24 gauge wires per 
contact, and .093” thick board. This unit is available 
in Mineral filled Melamine, Plaskon reinforced (glass) 
Alkyd 440A, or Orlon filled Diallyl Phthalate. 


ELECTRONIC SALES DIVISION 


DeJUR-Amsco Corporation SPECIAL DESIGNS— 


Submit your connector 
45-01 Northern Bivd. problems to our 


Long Island City 1, N. Y. engineering department. 


Laboratory 


and 


Engineering 


| Equipment 


METER MEASURES RATIO 
OF TWO CURRENTS 

Designed to indicate the ratio of two 
direct currents, panel meter has a 
capacity to handle 50 ma in either coil 
and will indicate a ratio on an input of 
2 ma, min. Scale tolerances are 
based on an angular tolerance of | 
deg. The movement uses a pair of 


NT @4 


EDISON 


fixed coils surrounding a small alnico 
magnet attached to a pivoted pointer 
shaft. With equal current in both 
coils the pointer will indicate unity 
ratio (1). An increase in strength of 
one current over the other pulls the 
pointer right or left of center to indi 
cate a ratio. Thomas A. Edison, Inc., 
Instrument Div., West Orange, N. J. 
“ircle No. 58, Reader ty, page 


ROTARY ACCELERATOR IN 
PACKAGE TEST UNIT 

Rotary accelerator, available as a test 
package, is designed to apply approxi- 
mately 100 g to test objects. Called 
the model T-16-A, it can control test 
conditions on electronic and electro- 
mechanical components weighing as 
much as 500 lb, and as large as 5 
cu ft on an edge. 

Speed indication is provided by a 
tachometer chain-driven from a spin 
dle, eliminating possibility of slippage 
error. The 16-ft-long rotating test arm, 
installed in an 18-ft diam pit supplied 
by the user, is pivoted at the center 
and can be designed to fit individual 


ELECTRICAL MANUFACTURING 












The applications for high-cycle motors 
are mounting with increased demand for 
high-speed routers, planers, grinders, etc., 
in both the wood and metal working in- 
dustries. Also in portable tool design, the 
high-cycle motor is proving most appli- 
cable where small size, light weight and 
minimum maintenance are paramount. 

Robbins & Myers frequency con- 
verters and alternators are convenient, 
economical sources of high-cycle power. 
They can be installed at the point of use. 


R & M Frequency Converters 


R & M frequency converters convert 
60-cycle A.C. to 220-volt, 3-phase, 180- 
or 360-cycle. These units are low in cost, 
high in efficiency, require negligible 
maintenance. They need no exciter or 


R «M makes both! 


Fractional-horsepower motors and parts ... from 1/200 HP. 


Integral-horsepower motors; famous R & M “‘All-Weather’’* 
with sealed bearings. Up to 125 HP. 


if it’s an R & M, it's the Right Motor! 


*" All-Weather" is an R & M trademark. 


@. ROBBING < MYERS mc. 


MOTOR DIVISION: SPRINGFIELD 99, OHIO—BRANTFORD, ONTARIO 


Gast @ #€# & 


Fractional & Integral 
HP Motors & Generators 


Moyno 
Pumps 


Propellair Industrial 
Ventilating Equipment Fans 


ReM frequency converters and alternators 
rovide economical sources of high-cycle power 


auxiliary equipment other than a motor 
starter. 

They are designed to meet unusual 
overload conditions. Voltagechange from 
no-load to full-load does not exceed 8% 
for 180-cycle converters, and 15% for 
360-cycle converters. 


R & M Alternators 


R & M alternators are high-frequency 
generators that provide high-frequency 
current within each of a number of 
ranges, up to 1500 cycles—beyond the 
range of converters. They are available 
from 7.5 kva, 360-500 cycles, to 2 kva, 
1000-1500 cycles. 

Polyphase driving motor and alter- 
nator are both in the rugged R & M 
**All-Weather” design, which keeps out 


([] Frequency Converters and 
High-Frequency Alternators. 


CJ R & M “All-Weather” 
Motors up to 125 HP. 


a 
a 
~ 
- 
~ 


moisture. Separate exciter unit provides 
direct current to the alternator field cir- 
cuit. Rheostat in the exciter field circuit 
permits control of the alternator voltage. 
Pulleys may be changed to provide the 
frequency desired by the user, within the 
range of each unit. 


R & M Motors to 125 HP 


In addition, if you need a motor, whether 
standard or custom-designed . . . motors 
with special housing designs or motor 
parts to fit your housings . . . fractionals 
from 1 /200th HP up—integrals to 125 
HP... write us today. Our motor spe- 
cialists do a scientific job of matching 
the motor to the product or application. 
We can make a real contribution to the 
solution of your problem, 


Please send me, without obligation, information on: 


(] Motor Parts 
for Portable Tools. 


([] Please have a 


Product we manufacture: ——__—_ eee = 


Fe eC SF SS SCS SS SSS SC SC SSS SES SESE Se See eee ee ee eee eee eee 
Robbins &@ Myers, Inc., Motor Division, 
Springfield 99, Ohio 


EM 


Motor Specialist call. 











Electric & Hand 
Hoists & Cranes 


Electric 
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City State 



























































applications. The rotary arm is re 
EMBOSSED movable for balancing or for mechan 
| ical modification. 


UN ae 
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increase 
efficiency 
of your 
iron core | , 
insertion 2 . a The rotary accelerator is driven by 


a 30 hp d-c motor supplied by a 


% a Hi . . controller powered from a 440-volt 
production * | RO ee Gl-cycle 3 


3 phase a-c source. The 


, Ai SS Sa speed control provides the selectivity 

by 20% ~~ of an extremely long scale, so that 
e % precise settings can be made and re 
peated. An optional optical system 
with a wide field and a large depth 
of focus makes it possible to observe 
test objects as if they were stationary 








Special embossed construction eliminates torque control prob- a addition, the unit may be re 

ire : O pipe pressure or vacuum to the 

lems and stripping . . . prevents breakage or freezing of cores rotating arm, thus providing a con 

due to cross threading or improper starts. venient means tor testing and calibrat 

ing pressure - measuring equipment 

Custom fabrication to your exact specification assures correct under various conditions of accelera- 

. : oe ae g tion. Schaevitz Machine Works, Cam 
dimensions to within the most critical tolerances, plus uni- den 1, N. J. 





formity throughout. Circle No. 59, Reader Inquiry Facilit 235 













Threads are positioned in accordance with your requirement 





INSULATION TESTER 
—full thread, each end, one end, center only. HAS TRILLION-OHM.-PLUS 
We will furnish—without charge—a pilot production run of SENSITIVITY 
custom-made embossed forms to fit your particular applica- Designed for insulation measurement, 


: : oon ; Tera-Ohmmeters feature a maximum 
tion. We will also send a winding mandrel made to the speci- sensitivity of 500 teraohms (500 x 10"? 


fications you supply. ohms). Available models have sensi- 
tivities ranging from 0.2 megohm to 








Contact us now for full details about this special offer. 
Request technical bulletin, Use of Threaded Tubes, Threaded 


TI Iron Cores VS. Torque Control. 


CORPORATION 
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Sales Representatives in: 


New England: Missouri, Southern Illinois, lowa: 
Framingham, Massachusetts, Framingham 7091 St. Louis, Missouri, Sterling 2318 











Metropolitan New York, New Jersey: Maryland: 

Jersey City, New Jersey, Journal Square 4-3574 Baltimore, Maryland, Plaza 2-321} 
Upstate New York: Philadelphia, Camden: 

Syracuse, New York, Syracuse 76-8056 Philadelphia, Pa., Chestnut Hill 8-0282 
Northern Ohio, Western Pennsylvania: California: 

Cleveland, Ohio, Atlantic 1-1060 Pasadena, California, Sycamore 8-3919 








Indiana, Southern Ohio: Canada: 
Logansport, Indiana, Logansport 2555 Montreal, Quebec, Canada, Walnut 2715 


PRECISION PAPER TUBE COMPANY 


2035B W. CHARLESTON ST. 


500 x 10'* ohms and provide fixed test 
voltages of 10, 100 or 500 volts, with 
one model having a variable test volt- 
age of from 100 to 1000 volts. Test 


samples can be measured grounded, 





CHICAGO 47, ILLINOIS 
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“lI never have 


a bit of trouble 


with it!” 


APPLIANCE WIRES 


Help protect your product’s reputation! 


It's no coincidence that appliances wired with 
permanently-insulated Rockbestos seldom ever 


fail on the job. 


Rockbestos doesn't fit a product to a wire, but 
fits a wire to your product. If analysis shows a 
standard wire won't give complete satisfaction, 


Rockbestos research draws on its many years of 


SY sto 
ROCKBESTOS pPropuctTs corp. ee neat seni 


experience — and comes up with a wire that will. 


Perhaps you need a permanently-insulated wire 
to take heat, grease, or flame to mention only a < 
few. Call in your nearest Rockbestos representa- 
tive, he’s a specialist in wiring applications, able 
and willing to help you solve the toughest wiring 


problems in the most economical way. 


4 CKED 


A.V.C. construction (N.E.C. 


NEW HAVEN 4, CONNECTICUT types AVA, AVB, etc.) are 


available for immediate 


NEW YORK e CLEVELAND « DETROIT *« CHICAGO shipment. Call or write nearest 


PITTSBURGH © ST, LOUIS « LOS ANGELES 
OAKLAND, CALIFORNIA ¢ SEATTLE 
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¢ NEW ORLEANS branch office. 















ungrounded, or with guard-ring ele: 
trodes; operation is from line or se} 

| contained batteries. 

Measurements are made accordiny 

| to ASTM standards, with an accurac 

| of +3 per cent in center of scale fo: 
all ranges. Features of the units pe 
mit their application to a wide rang 
of problems in the evaluation of insu 
lation materials, including the testing 

|"of resistors, capacitors, cable 

| switches, tube sockets, transforme: 
and other components. 

In addition to their use as ohn 
meters, the Tera-Ohmmeters provid 
accurate means of investigating suc! 
problems as the testing of surface con 
ditions, hygroscopic behavior of mat 
rial and, with 10-volt test potentia! 
the insulation of transducers. Manu 
factured in West Germany, they are 
available from a U. S. source. Federa! 
Telephone and Radio Co., 100 Kings 
land Rd., Clifton, N. J. 

No. 60, ry f 











































SINGLE-CHANNEL 
OSCILLOGRAPHIC 
RECORDING SYSTEM 


Single-channel oscillographic record- 
ing system 150 Series utilizes plug-in 
preamplifiers, permitting changeover 
from one type of recording to an 
| other. Any of seven available Series 
150 preamplifiers plug into a Driver 
Amplifier-Power Supply unit, housed 
in a carrying case. Available pream 
| plifiers include a-c—d-c, carrier, servo 
monitor, d-c coupling, log-audio, low 
level, and input coupling. Simpl 
patch cord connection couples am 
plifier to separately housed recordet 



















DON’T GAMBLE 07 | 
gelling the RIGHT bolts 


The NEW Buffalo Bolt service organization is at your service to 

make sure that you get the fasteners you need w hen you need 

them. Whether you order direct or through a Circle ® distributor. 

Offering the finest and fastest service in the industry, key per- 
sonnel—in the field, district offices and factory— give immediate, 
accurate information on prices, delivery and other pertinent data. 

See for yourself on your next order. 


Ask for Circle 


WESTERN OFFICE 
Chicago 

HArrison 7-2179 
EASTERN OFFICE 


New York City 
REctor 2-1888 


CENTRAL OFFICE 
North Tonawanda 
JAckson 2400 (Buffalo) 















BUFFALO BOLT COMPANY | System features include inkless re 

Division of Gullalo-Belipec Corporation | cording in true rectangular coordi 

NORTH TONAWANDA, WN. Y. nates, at paper travel speeds of 5, 10 

25, 50 and 100 mm per sec; an extri 

stylus for time marking or coding 

(manual or remote) along chart edge 

and provision for making notations o1 
chart during recording. 

Both units of the system are light 

| weight and portable. The preamplifier 
















Making both FASTENERS & FRIENDS for 100 years 
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PERCENT VOLTAGE DROP 


38 percent 
more capacity 
with this 

Hevi Duty control 
circuit transformer 


PERCENT LOAD 





RECOMMENDED MAXIMUM 


PERMISSIBLE VOLTAGE DROP 


}) iNRUSH 


| 
| 
| 
| 


COMPARISON OF REGULATION BETWEEN 


4 
rep NTERLEAVED AND NON-INTERLEAVED WINDING 


Mi Ey 

tied ons ak troterl 
ny 
das: TYPE Sio 


nT aan poll Let ee 
Sha 


TYPE SIO 


maximum primary voltage 


600 VOLTS 


AT 20 POWER FACTOR LOAD 


| 
| 
| 
| 


{CAPACITY GAINED BY INTERLEAVING (38% 


Interleaved winding makes the difference 


This chart shows that at maximum permissible volt- 
age drop, a Hevi Duty Transformer can handle 38 
percent more inrush current than a non-interleaved 
unit. This advantage varies from 30 to 80 percent 
according to size and design of the transformer. 


Naturally, this means superior performance, but 
that’s not all. In many cases, the higher inrush ca- 
pacity of a Hevi Duty Transformer enables you to 


HEVEE-EEFY, 


use a smaller size. You then save panel space as 
well as over-all cost. 


Perhaps you can take advantage of the saving 
that Hevi Duty construction offers. Just send us 
the details. Our experienced application engineers 
will gladly assist you by recommending the right 
transformer, or by designing a specialized unit. 
Write for Bulletin T5111 for further data and regu- 
lation curves. 


HEVI DUTY ELECTRIC COMPANY 


Milwaukee Wks oo e6t oe 


Heat treating furnaces .. . Electric exclusively © Dry type transformers @ Constant current regulators 
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SUBMINIATURE 


eee 


ACTUAL SIZE 


Compact... Rugged... 
Lightweight ... 
6PDT arrangement 


ALL these features are achieved by the 
use of an extremely efficient rotary mo- 
tor, precision built, with hydrogen an- 
nealed parts. 


COMPACT — One inch diameter, with 
1-5/16” long enclosure. 


RUGGED — Withstands operational shock 
of 50 G’s and operational vibration of 
5-500 C.P.S. at 10 G's. Altitude to 70,000 
feet. Ambient temperature range of —65°C 
to +125°C. 


LIGHTWEIGHT — Only 3.3 ounces in- 
cluding socket and hardware. 


Tests of production relays, under USAF 
supervision, have proven that this relay 


meets or exceeds the requirements of 
MIL-R-5757B. 


Based on 1,000,000 operations, contacts are 
rated at 3 amperes at 26.5 V.D.C. or 115 
V.A.C., 60 to 400 CPS. 


Coil resistance values range from 6 ohms 


to 14,000 ohms. 


Other standard contact arrangements are 
2 PDT, 3 PDT and 4 PDT. All are available 
with solder-type terminals. 


Fill in coupon for catalog. 


| FILTORS, INC. | 
| 30 Sagamore Hill Drive | 
| Port Washington, L.I., N.Y. | 
| Please send data shects on your subminiature | 
| relays 

| 
| NAME 7 
| 

| TITLE | 
| 
| 
| 





driver amplifier-power supply unit 
with cover measures 19% in. x 7% in. 
x 15% in. and weighs 41 lb; the Re- 
corder, 12%4 in. x 9 in. x 10% in.; 
weight is 42 lb. Sanborn Co., Indus- 
trial Div., Cambridge 39, Mass. 

No. 61, Reader Inquiry Facility, page 235 


AUTOMATIC DIELECTRIC- 
STRENGTH TESTER 

Function of Automatic Hi-Pot Tester 
Model A is to automatically test in 
sequence the dielectric strength be- 
tween any ten conductors, and to indi- 
cate the location of breakdown when 
it occurs. Test interval can be accu- 
rately controlled up to 120 sec, and 
the applied voltage is continuously 
variable up to 2000 volts rms. A dual- 


scale, hand-calibrated meter insures 
accurate setting of the test voltage. 
High sensitivity to breakdown is made 
possible by employing a specially de- 
signed relay in series with the high 
voltage circuit. Applications include 
testing of slip rings, commutators, 
cable synchros, trans- 
formers, and similar devices. The In- 
dustrial Test Equipment Co., 55 East 
llth St., New York 3, N. Y. 


No. 62, ry Facility, page 235 


connectors, 










PosTcARDs are provided on page 







235 as a convenience to the read- 







er in obtaining Feature Article 





Reprints, additional data on New 












Components and Materials, manu- 
facturers’ copies of Literature for 
the Asking, and additional infor- 


mation on Advertised Products. 
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Automation 
Requires 












RIGHT! 
and Allen-Bradley 


got it from 
MOHAWK! 


On stamped and tapped 
parts like these coil ter- 
minals Allen-Bradley found Mohawk’'s 
guaranteed uniformity eliminated re- 
jects, both of parts and finished coils. 
Since their usage is 200,000 per 
month, down-time could have been 
extremely costly. 





But Mohawk not only maintained pro- 
duction and quality levels—they also 
were able to deliver the stamped, 
formed and tapped parts at a sub- 
stantial saving over the usual cost of 
fabrication. 


If you'd like to get small threaded 
stampings in large quantities with 
guaranteed uniformity—automatically 
—send blue prints or write to: 


mohawk 


MANUFACTURING COMPANY 
MIDDLETOWN, CONN. 
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How papers by Mosinee make 
products safer, more efficient 


From cooling rooms to heating homes or 
guarding electrical apparatus — Mosinee 
specially developed papers help do the 
job better. 


N these and hundreds of other cases involving in- 





sulation, fabrication, lamination, processing or 
packaging — Mosinee papers play an important part 
in getting optimum results with minimum trouble 


and expense. 


It will pay you to find out how Mosinee experts 
cooperate with industry to develop specialized papers. 
Current applications of Mosinee papers will suggest 
immediate ways in which you can make substantial 
Evaporative cooler pads for room coolers 
are made from Mosinee controlled paper. 
information. A high rate of moisture absorption with wet 
strength are two of the critical properties of this 
highly specialized paper. In addition, this paper 
must be adapted to easy slitting and expanding in 
the conversion operation for pad construction. 
Here’s typical Mosinee precision control at work. 


savings in time and money. Write today for complete 


PROTECTION 


INSULATION 


: 
Lc] = 


Mosinee flame-resistant papers increase safety 
factor of filters employed in warm air heating sys- 
tems. The process of making these papers flame-resistant 
was developed by Mosinee technicians. This process, appli- 
cable to many types of paper, may help you solve a product 
or processing problem. 


MOSINEE PAPER MILLS COMPANY 
DEPT. EM © MOSINEE, WISCONSIN 


* 


Special analysis Mosinee papers improve 

performance of electrical components. These 

electrical insulation papers must be closely con- 

trolled to provide a low ash and chloride content. 

They are used extensively as layer insulation between 

turns of field coils and in transformers — from 

Specialists in industrial paper technology — the smallest to one of world’s largest. Ask about 
makes fibers work for industry. Mosinee papers for your electrical requirements. 
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| | Lasting in 
any circuit 
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Tropicap 
capacitors 
made with 
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MR‘ RESINS 






































For long service life, the resin 
type capacitor is everywhere rec- 
ognized as the standard of quality. 




















HIGH TEMPERATURE RESISTANCE. 

Resin type capacitors are more resist- 

ant to high temperatures — operating 
effectively at 100° C. and over. 
































MOISTURE RESISTANCE. Molded resin 
| impregnated capacitors have high re- 
sistance to the effects of moisture. If 














resin impregnated capacitors are af- 
fected by prolonged exposure to mois- 
ture, they recover their original electri- 
| cal properties after the application of 
heat. 



































DIELECTRIC STRENGTH. High dielectric 
strength offers space-saving advan- 
tages. 

















ECONOMICAL. Moderate original cost 
and long useful life prove resin type 
capacitors cost less in the long run. 




















For premium performance, the 
leading manufacturers of capaci- 


tors use Celanese Marco“ Resins. 
*Reg. U.S. Pat. Off. 


























Celanese Corporation of America, 
Plastics & Resins Division, Dept. 105-B 
290 Ferry Street, Newark 5, N. J. 
Canadian Chemical Company Ltd., 
Montreal and Toronto. 
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Literature for the Asking 





To obtain copies of these publications 
circle item number on_ postcard in 
Reader Inquiry Facility, page 235. 


INDUSTRIAL SOLENOIDS — Nine 
sizes of strong box industrial solenoids, 
described in 16-page bulletin GEA- 
6215, provide 24 basic ratings for push 
or pull, 24 to 600 volts, 25 to 60 
cycles, and d-c. 
incorporation of 


Features include 
both terminal and 
lead-type connections in the single 
unit; 22 per size 
over previous comparable models; and 
longer life provided by the strong 
box coil, laminated steel plunger and 
frame, and glass fabric plunger guide. 
General Electric Co. 

No. 63, | 


cent reduction in 


SUBMINIATURE PILOT LIGHTS- 
Subminiature pilot lights, described in 
an illustrated 4-page brochure, are 
one-terminal type for use on grounded 
circuits. They require a '%2-in. clear- 
ance hole. Five different groups, all 
intended for use with T-1%4 bulbs, are 
described. Included are omnidirec- 
tional pilot lights with molded high- 
heat plastics tops. Dialight Corp. 

rcle No. 64, Reader Inquir 


SPECIAL TRANSFORMERS — For- 
mulas frequently used in transformer 
and reactor computations are a feature 
of an illustrated 4-page brochure illus- 
trating and briefly describing typical 
specialty designs for use in military 


y Facility, page 23 


and industrial equipment. Central 
Transformer Co. 
Circle No. 65, Reader Inquiry Facility, page 235 


TEFLON MANUAL-—General char- 
acteristic and properties of Teflon are 
covered in a 60-page _ illustrated 
manual also describing its manufac- 
ture, available compositions, 
processing techniques. 


and 
Stressing the 
advantages provided by its electrical, 
chemical and thermal properties, its 
16 chapters and sections provide use- 
ful data on molding, casting and dip- 
coating, as well as on impregnation, 
use of fillers, coloring Teflon, and fab- 
ricating techniques. E. I. du Pont de 
Nemours & Co., Inc. 

ircle No. 70, Reader juiry Facility, page 


HIGH-TEMPERATURE SELENIUM 
RECTIFIERS—Engineering informa- 
tion Bulletin 6.401 describes a line of 
high-temperature selenium rectifiers 
designed to operate continuously at 
room-temperature rating in ambient 
temperatures up to 100 C. With mod- 
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erate derating, they may be operate: 
up to 150 C, in contrast to conve: 
tional rectifiers which must be cd 
rated above 45 C. Listed are 86 
types and sizes, their d-c output ratings 
in various single-phase and three-phas: 


circuits. Aging characteristics, circuit 
formulas and constants, and othe: 
data are provided. Fansteel Metal 


lurgical Corp. 
No. 67, Reader 


EPOXY RESINS AND HARDENERS 

C-8 epoxy resins and hardeners fo: 
adhesives, laminating, casting, pot 
ting, embedding, and encapsulating 
applications are described in an illus 
trated 16-page booklet. The resins 
are composed of 100 per cent reactive 
components. 
excellent. 


Electrical properties are 
They are described as ex 
hibiting excellent strength properties 
and resistance to impact without the 
aid of reinforcing material, although 
filters and reinforcing materials may 
be used. Bakelite Co. 

No. 68, Reader Inquiry 


MOLDED ELECTRIC MOTOR 
BRUSH-HOLDERS — Catalog 55, 
“Customized Standard Electric Motor 


Brush-Holders and Brush-Holder 
Caps,” shows how an almost in- 
finite variety of different sizes and 


types of molded brush-holders may 
be obtained from 12 © standard 
series. The line includes all those 
body diameters commonly found in 
fractional-horsepower motors. Cus 
tom-made from stock tools, the brush 
holders feature a special terminal clip 
and improved ventilation. Caps for 
all of manufacturer’s molded and as 
sembled brush-holders are also listed. 
Phoenix Electric Manufacturing Co. 
No. 69, Reader Inquiry 


~ 
rcle 


Facility 


page 


FLUID POWER DEVICES — Four- 
page catalog describes and illustrates 
a range of fluid power cylinders, 
valves and packaged devices. High 
lights of the company’s achievements 
and facilities are reviewed. Text and 
illustrations show typical applications 
on an automatic-cycle heat-treating 
furnace and other equipment. Mod- 
ernair Corp. 

ircle No. 70, Reader Inquiry Facility, page 


DRY-FILM LUBRICATION — How 
colloidal dispersions have been used 
successfully for dry-film lubrication is 
described in an illustrated 4-page bul- 
letin, No. 438. The dry-film consists 


































> MEANS 
Fite 

7 STANDARD AND SPECIAL INDUSTRIAL MOTORS ...1/3 TO 150 HORSEPOWER 
ut 
il 
iS 
rt 
Ss 
i 
- @ DRIPPROOF @ DRIPPROOF @ TOTALLY ENCLOSED @ TOTALLY ENCLOSED 
we Type RS Type RS FAN-COOLED FAN-COOLED 
- Type TE (TENV) Ratings: 3 to 150 HP. Type E Type RE 
eS Ratings: 1/3 to 7'/, HP. NEMA Frames: 284 to 505 Ratings: 3/, to 20 HP. Ratings: 10 to 100 HP. 
h NEMA Frames: 66 to 254 NEMA Frames: 224 to 326 NEMA Frames: 364 to 505 5 
1 
R 
9, 
yr 
Do 
3 @ EXPLOSION PROOF @ VERTICAL MOTORS @ BRAKE MOTORS @ SHELL-TYPE MOTORS 
TENV-TEFC Ratings: '/; to 20 HP. Ratings: 1/; to 125 HP. Ratings: '/; to 15 HP. 
, Ratings: 3/, to 20 HP. NEMA Frames: 66 to 326, with NEMA Frames: 66 to 505 Frames: 66 to 326 
P NEMA Frames: 203 to 326 or without feet and drip covers. For applications that require Ideally suited for building into 
: U.L. Approved for Classes NEMA C or D endbell mountings. quick stopping or holding. 0.E.M. grinders, headstocks, etc. 
: 1 & Il, Groups D, F & 6. 
- ~ 
p In presenting its complete line of heavy-duty, 
" squirrel-cage induction motors to industry, Lima 
; has successfully combined the efforts of top engi- 
; neering talent and skilled motor craftsmen, work- 
—9 ing with quality controlled materials to produce 

a motors that have built-in dependability. 
- 
'S ®FAN-DUTY MOTORS @ FLANGE AND FACE ; a. Pie 
;, Ratings: 1 to 20 HP. MOUNTED MOTORS Ever increasing numbers of Original Equipment 
\- Frames: 224 to 326 Ratings: 1/; to 20 HP. Manufacturers, quick to observe the reliable per- 
s Air-over-motor construction NEMA Frames: 66 to 326 formance of these motors, are specifying LIMA for 
d with deep external fins, assures Flange or Face-type endbell their products _ 

adequate cooling with reduced furnished on shaft extension P : 


transverse section. end for direct mounting. Sup- 
plied with or without feet. May we put a sample unit at your disposal? 


For complete information ,. .. see your local Lima Representative listed in THOMAS’ | 
REGISTER, Mac RAE’S BLUE BOOK , CONOVER-MAST PURCHASING DIRECTORY, or write-— 


THE LIMA ELECTRIC MOTOR COMPANY, 4773 Findlay Road, Lima, Ohio 
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METAL 
ACTUATING 


BUTTON METAL 
SWITCH 


CASING 


SILICONE, 
NEOPRENE, 
or VINYL 
CASING 


SINE CURVE 
SNAP-ACTION 
ELEMENT 


Normally 
Closed 


STATIONARY Normally 
CONTACT Open 


STATIONARY 
CONTACT 


Features complete sealing from effects of 
water, dirt and oils ® Vibration resistant up to 
O resonance up to 7000 C-P.S. e 

) ft. Ibs. shock test © Rated 10 

BR SRE Ss ae 

jividual requirements 

vinyl molded cases ® 

48 inches optional 


Vv 


CONTROL PRODUCTS - INC. 


306A SUSSEX STREET @ HARRISON @ NEW JERSEY 


Le ae VAL Y Vip ra ay ae ee A Ue pou Ae OL 
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of a micro-thin layer of graphite p: 
ticles left on the surface to be lub: 
cated, after the voltage carrier has 
evaporated. Various combinations of 
lubricating solids and carriers and the 
specific applications in equipment lu- 
brication are discussed. Described are 
representative types of ‘dag’ resi 
bonded dry-film dispersions, including 
some with epoxy resin bases. Aches 
Colloids Co. 

No. 71, & 


HEAVY-DUTY FHP MOTORS—Ty;« 
YAR unidirectional heavy-duty motors 
with ratings to 1/20 hp at 2900 rpin 
and starting torques to 0.7 Ib-in., ar 
described in an illustrated 4-page cata 
log. Suitable for use with fans and 
blowers, vending machines and indus 
trial controls, standard motors ar 
available in four stack thicknesses, and 
in three duty ratings for each stack 
size. Available with high starting 
torque rotor (Hi-torque) or with hig] 
running torque rotor (Hi-power). Bai 
ber-Colman Co. 
No. 72, 


NICKEL ALLOY WALL CHART 

Engineering properties of nickel alloy 
wire, rod and strip are presented in ; 
wall chart which folds into an 8% x | 

in. booklet. Materials include nicke] 
Monel, Inconel, Incoloy, and nickel 
clad copper. Separate table _ lists 
classifications and characteristics of 
Inco nickel alloys. Text discusses 
available nickel alloy sizes and shapes 
and presents data on workability, high 
temperature service, and other topics 
Alloy Metal Wire Div., H. K. Porte: 
Co., Inc. 

No. 73, 


INDUSTRIAL FILMS~— Illustrated 36 
page catalog, lists manufacturer's 
sound motion pictures and slide films 
in three groups: general interest 
product information; and training films 
and instruction courses. Typical sound 
motion pictures show features and 
advantages of Life-Line “A” Motors 
and Life Linestarters. Other films an 
slide films are devoted to brazing 
radio-frequency heating and _ simila 
subjects. Sound films in both color an: 
black and white are loaned at nm 
charge and are available in 16-mn 
size. Westinghouse Electric Corp. 
No. 74, Reader ry Facilit 


NYLON THRUST WASHERS-—Nylo: 
thrust washers for fractional-hors¢ 
power motors are described in ai 
illustrated bulletin listing their char 
acteristics and available sizes. Fea 
tures include an abrasion-resistanc« 
with as little as 0.0002 in. to 0.0005 
in. wear after more than 10,000 hr of 
continuous operation with % hp mo 
tors at 1750 rpm. Requiring little o 
(Continued on page 242) 
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You’re ’way ahead of the game with 
‘s RB&W’s unique new SPIN-LOCK Screw—it 
: saves you money right down the line with 
its exclusive one-piece construction. Here’s 
: why: 


Workers do more fastening in less time. 
There’s no washer to add. And it’s easy to 
drive SPIN-LOCK in hard-to-reach spots. 


)- Purchasing and inventory costs drop. 
s There’s just one requisition to fill . . . one 
iS part to stock, because SPIN-LOCK does away 


with the need for washers. 


Accidents and lost time go down. There’s 
no projection on SPIN-LOCK to catch fingers 
or clothes. No special handling is required, 
either. 


y SPIN-LOCK holds tighter under vibration 
than ordinary fasteners. Ratchet-like teeth 
d under the head lock into the surface when 
( assembled. Hex, pan, truss, flat heads. 

1 


For complete data on RB&W SPIN-LOCK 


Screws, refer to our catalog in the 
PRODUCT DESIGN FILE of Sweet's Catalog. 





Russell, Burdsall & Ward Bolt and Nut Company — 
The Complete Quality Line. Plants at: Port Chester, 
N. Y., Coraopolis, Pa., Rock Falls, Ill., Los Angeles, 
Calif. Additional sales offices at: Ardmore ( Phila.) Pa., 
Pittsburgh. Detroit. Chicago, Dallas, San Francisco. 
Sales agents: Seattle. Distributors from coast to 
coast. 
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RB&W 


indo 











U. S. Pat. No. 2,253,241 


The 


Teeth of SPIN-LOCK Screw 
touch bearing surface be- 
fore final tightening. 


tightening embeds 
teeth in surface, assuring 
positive locking. 


Final 


Tighter, Stronger, Surer Fastener! 





































































































































































































































































































































As manuscripts are projected for pub- 
lication in each issue of ELECTRICAL 
MANUFACTURING, the board of edi- 
tors determines which editorial articles 
are to be made available to readers in 
reprint form. 

Reprints of articles in this and pre- 
vious issues which are now available 
are briefed here and in the following 
pages, to help readers select those 
which they would desire for their files. 
Any regular ELEcrrRicAL MANUFAC- 
TURING reader qualifies for one copy 
of all single article reprints, without 
charge. 

The numerals shown in reprint list- 
ings correspond to the numbers shown 
on postcards incorporated in the 
Reader Inquiry Facility on the oppo- 
site page. Readers should circle those 


REPRINTS NOW AVAILABLE 


Wafer-Coil Technique for Trans- 
formers, January 1955, 4 pages. Slit 
rolled foil method eliminates many 
hand operations in transformer pro- 
duction. Conductors may be equiva- 
lent to verw fine wire. (124) 


Filled Fluorocarbons—New Compo- 
nent Materials, January 1955, 12 
pages. Report summarizes data 
from Bureau of Ships-sponsored in- 
vestigation. Various Teflon mixtures 
with metals and nonmetals can pro- 
vide materials with new character- 
istics, or with reduced cost, for use 
in dielectric, magnetic and resistive 
parts. (125) 

New Molding Processes for Printed 
Resistors and Capacitors. Combined 
16-page reprint of two-article series 
appearing in the January 1955 issue 
injection-molded printed resistors) 
and the February 1955 issue (com- 
pression-molded capacitors). Tech- 
niques developed at the Diamond 
Ordnance Fuze Laboratories are 
detailed and _ characteristics of 
printed units described. (128) 

Stainless Stee] Finish Effects, January 
1955, 8 pages. Mechanical and 
chemical treatments can modify ap- 

pearance of the standard mill fin- 
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EDITORIAL REPRINTS 


How To Get Them 


numbers indicating the reprints de- 
sired and then mail the card. R. I. F. 
postcards will be processed by the 
publisher only if all information re- 
quested is given and is clearly printed 
or typed. 

If multiple quantities of these re- 
prints are desired, the rates to govern 
are indicated. Remittances must ac- 
company all orders. Larger quantities, 
special quotation. 

MULTIPLE REPRINTS (reprints 
or compendiums into which are com- 
bined several separate articles on the 
same or related subjects) are available 
at the nominal prices indicated in each 
listing. Letters ordering these must be 
accompanied by remittances. Large 
quantities, special quotations. These 
multiple reprints are listed by titles, 


ishes obtainable on stainless sheet 
and strip. (111) 


Speed Regulators for D-C Motors, 
Parts I and II, December 1954 and 
January 1955, 16 pages. Four com- 
mon types of regulators are eval- 
uated to provide a basis for choice 
by motor users. Discussions of each 
regulator are related to the oper- 
ating fundamentals of d-c motors. 

(122) 

Nomagraphs as Engineering Work- 
sheets, January 1955, 8 pages. Re- 
view of nomagraph fundamentals 
and use. Also, a nomagraph for 
determining if effort of making 
nomagraph for a particular problem 
is justified. (139) 

Digital Techniques for Automatic 
Controls, parts I and Il, November 
and December, 1954, 16 pages. 
How the new “operational-dig- 
ital” techniques combining analog 
and programmed-digital computing 
methods can be applied to control 
circuits. (117) 

Research Progress in Dielectrics— 
1954. December 1954. 12 pages. 
First hand summary and interpreta- 
tion of Conference on Electrical 
Insulation reported each year by 
ELECTRICAL MANUFACTURING. (118) 
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Cost of 

Single Subject Reprints 
No. of Number of Pages 
Reprints 4-12 16-32 
1 Gratis Gratis 
5 $2.00 $ 3.75 
10 3.50 6.00 
25 7.50 12.50 


——— 


immediately following the single art- 
cle reprint listings. 


John A. Campbell 
Director Reader Service 
ELECTRICAL MANUFACTURING 
1250 Sixth Avenue 
New York 20, N. Y. 


Circuit Applications of Voltage-Sen- 
sitive Capacitors, December 1954, 
8 pages. Discussion of dielectric 
amplifier and other circuits in 
which voltage-sensitive capacitors 
are used to perform functions of 
tubes or transistors. (135) 

Insulation Classification. November 
1954. 12 pages. A_ classification 
table for insulating materials is in- 
cluded in the report, “International 
Standards for Insulation, Motors, 
and Components,” covering the 
1954 meeting of the Interna- 
tional Electro-technical Commis- 
sion. (137) 


Noise Measurements, November 1954, 
12 pages. Review of the funda- 
mentals of sound and noise meas- 
urements with particular reference 
to the development of a test code 
for unit heater fans. (119) 

Applying A-C Solenoids, November 
1954, 8 pages. Describes three 
methods of measuring pull, design 
modifications to minimize mismatch 
in loading, how to overcome resi- 
dual magnetism, duty-cycle opera- 
tion and derating for 25-cycle use. 

(129) 


Non-Ventilated Motors, October 1954, 


(Continued on page 236) 
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Electrical 


Vilanufacturing 


READERS may avail themselves of 
this convenient prepaid postcard 
method of communicating with the 
publisher when desiring informa- 
tion regarding what as hace men- 
tioned, described, or offered in the 
editorial or advertising pages of this 


issue. 
Simply circle the numbers on a 
card corresponding to the 


numbers appearing in the items pub- 
lished in the following editorial 
departments: 


New Components 
& Materials 
Page 150 


Current review ef all new mate- 


Editorial Article 
Reprints 


Advertised Products 


Print names of advertisers and page 
numbers of advertisements in space 
provided on card, if more informa- 
tion is sought about what is adver- 
tised. 


Only those cards can be processed 
that are completely filled out and 
clearly printed or typewritten, This 
card good only until March $1, 1955. 
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Reader Inquiry Facility 
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2 11 21 3h 41 Sl 61 71 81 «91 101 
2 32 22 32 42 52 62 72 82 92 102 INDIVIDUAL | 
3 13 23 33 43 53 63 73 83 93 103 
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5 15 25 35 45 55 65 75 85 95 105 ar 
6 16 2% 36 46 56 66 76 8 96 106 
7 1 2? 3 4) 57 6? 77 8? 97 107 CO ee ee eee 
8 18 28 38 48 58 68 78 88 98 108 
9 19 29 39 49 59 69 79 89 99 109 

* STaeer 


ZONE 
Nos. 








CIRCLE ITEMS DESIRED ELECTRICAL MANUFACTURING—FEB, 1955 


11 21 31 41 St 62 71 81 91 101 
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13 23 33 43 53 63 73 93 103 
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Reader Inquiry Facility: continued 


8 pages. A suggested approach to 

the problem of fitting non-venti- 

FIRST CLASS lated ratings into the new NEMA 
PERMIT NO. 43 .. Terated frame sizes, based on heat 
SEC. 34.9. P.L. & R.. ' dissipating capacity. (134) 


NEW YORK, N. Y. 

Cold-Reduced Electrical Steels, Oc- 
tober 1954, 8 pages. Advantages in 
processing to producer and user are 
partly offset by certain magnetic 
deficiencies yet to be overcome. 

(113) 


How to Determine Response Time of 
Magnetic Amplifiers, October 1954, 
8 pages. Description of a graphical 
means for determining the speed ot 
response of various designs of mag- 
netic amplifiers. Selection chart is 
included. (131) 


BUSINESS REPLY CARD 
Ne Postoge Stamp Necessary if mailed in the United States 


POSTAGE WILL BE PAID BY— 


JOHN A. CAMPBELL, Director, Reader Service 


ELECTRICAL MANUFACTURING 
1250 Sixth Avenue, NEW YORK 20, N. Y. 


Electrical Contacts, August and Sep- 
tember 1954, 12 pages. Contact 
physics is covered in Part I; per- 
formance characteristics of three 
basic types of contact materials in 

FIRST CLASS Part II of this combined reprint. 


PERMIT NO. 45 (138) 


SEC. 34.9. P.L. & F Electrical Circuits for Weight Meas- 
NEW YORK, N. Y. urement, Parts I and Il, August and 


September 1954, 16 pages. Sixteen 

eer at 
No Pestoge Stamp Necessary Wf mailed tn the United Stetes plained to show how designers have 
adopted electrical weighing for au- 
tomatic control systems. (123) 


POSTAGE WILL BE PAID BY- 


How to Suppress Radio Interference, 
September 1954, 20 pages. A spe- 
cial report detailing the effects that 
stiffer radio interference regulations 
are having on the design of all types 
of electromechanical products. In- 
cluded are sections on causes of 
interference, specifications and reg- 
ulations, measurement and means 
of suppression. (130) 


Physical Data on Commercial Silver 

Solders, September 1954, 4 pages. 

FIRST CLASS Thermal and mechanical properties 
PERMIT NO. 43 of the available commercial grades 
exmse|  Seeeisme se 
e ifica- 

NEW YORK, N. Y. oat o 


JOHN A. CAMPBELL, Director, Reader Service 


ELECTRICAL MANUFACTURING 
1250 Sixth Avenue, NEW YORK 20, N. Y. 


Designing for Resistance to Shock and 
Vibration—Parts I and Il, July and 
August 1954, 12 pages. Detailed 
analysis of causes of shock and vi- 
bration damages as derived from 
Naval Research Laboratory evalua- 
tion program, plus specific design 
recommendations. (112) 


Boolean Algebra—New Tool for Cir- 


BUSINESS REPLY CARD 
Ne Postoge Stamp Necessary if mailed In the United States 


POSTAGE WILL BE PAID BY— 


JOHN A. CAMPBELL, Director, Reader Service 


ELECTRICAL MANUFACTURING 


1250 Sixth Avenue, NEW YORK 20, N. Y. ELECTRICAL MANUFACTURING 








cuit Designers, August 1954, 4 
pages. Explanation of the funda 
mentals of a mathematical ap- | 
proach to the design of complex 
electrical control circuits, including 
an example of its application to a 
basic circuit. (115) 







Jathode Followers as Control Ele- 
ments, August 1954, 8 pages. Oper- 
ation of the cathode-loaded am- 
plifier is described and compared 
with that of conventional plate- 
loaded amplifier. Also discussed are 
industrial control applications fea- 
turing the cathode follower. (120) 






Automatic Production for Electronics, 
July 1954, 12 pages. Review of fab- 
rication techniques and discussion 

of some basic design factors. (121) 









appeal to your 












Symposium on Branch Circuit Protec- 
tion of Multi-Motor Machines, July 
1954, 12 pages. The viewpoints of 
five leading engineers on present 
and proposed NEC and JIC re- 


quirements covering overcurrent 
























protection for branch circuits of 
multi-motor industrial equipment. 
(116) 
; Your Product — How Small? How 
? Light? How Compact, June 1954, 
20-page special staff report. Re- 
: sults of extensive field survey of 
j design trends and requirements in 
: the reduction of weight, size and 
4 volume in diverse products. Mate- 
. rials, components, and fabrication 
; methods are discussed. (127) 
) Carbon Brushes for Electrical Ma- 
| chines, May and June 1954, 16 
4 pages. Broad survey of current 
t practice in brush applications re- 
; lates design factors to operating 
; conditions on motor and generator 
" commutators and slip rings. (126) 
‘ Combined JIC-NMTBA Electrical 
. Standards, May 1954, 16 pages. A 
) composite of the Joint Industry 
Conference Electrical Standards for 
r Industrial Equipment, adopted 
. March 1953, and the National Ma- 
5 chine Tool Builders’ Association 
5 Electrical Standards, adopted Jan- 
A uary, 1954. (140) 
) Design of Graphic Control Panels, 
April 1954, 17 pages. The essential 
d elements of and principal instru- 
d ments and other components enter- 
d ing into complex centralized process 
i- control panel boards are described 
a and illustrated in great detail. (114) 
l- 
n Human Engineering in Control Sys- 
2) tems, March 1954, 12 pages. Re- 
view of fundamental principles and 
‘ considerations in the man-machine 
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Give added sales 





GE O70NE LAMPS 


Whenever an objectionable odor exists, you can easily 
correct it by including G-E Ozone Lamps—science’s 
contribution to odor control—in your design. 

















It's easy to include a 
4-wattG-EOzoneLamp 
in your design. It is only 
2% inches in length 
and 1% inches in dia- 
meter. 































G-E Ozone Lamps 
electronically produce 
ozone — an activated 
form of oxygen—which 
chemically destroys 
objectionable odors. 
One lamp will rid odors 
from approximately 
1,000 cubic feet. 































The G-E Ozone Lamp 
is an electric discharge 
lamp, so it must be op- 
erated with a ballast— 
either a simple choke coil 
type or a 40-watt incan- 
descent lamp in series. 




















































G-E Ozone Lamps are now 
destroying objectionable 
odorsinsuchapplicationsas: 
Clothes washers and dryers 
Refrigerators 
Beverage Vendors 
Air conditioners 
Kitchens and bathrooms 
Elevators 






For complete information on 
the G-E Ozone Lamp, write to 
General Electric, Dept. EM-2 

Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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sech input and sound system 








sof s cables with 





; d polyvinyl chloride insulation, signal wires, and 


multipair intercommunications cables. 












This catalog will be sent without charge—write for it today. 
© 1955 
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<=> WHITNEY BLAKE COMPANY 


New Haven 14, Connecticut 
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Multiple Reprints 


Applying Magnetic Amplifiers, 7 
pages. Multiple Reprint No. 1A 
Second edition of this popula 
booklet has been expanded to in 
clude more recent feature articles 
in addition to the series by Don 
hoefer and Krummenacher. For a 
annotated list of contents see Jan 

uary 1954, page 286. $2.00 





Designing Servomechanism Systems, 
96 pages. Multiple Reprint No. 3 
Thirteen feature articles or related 
phases of design of feedback con 
trol or servo systems and servo ap 
plications, including the series o 
four articles by Herst. For a com 
plete list of the contents of this 
booklet see April 1954, page 358 

$2.50 


; 












Electro-Hydraulic Control, 56 pages 
Multiple Reprint No. 6. Series of 
feature articles published in a con- 
tinuing editorial program discuss- 
ing significant steps in the develop 
ment of integrated electrical and 
hydraulic control systems. For an 
annotated list of the 10 articles in 
this booklet see January 1954, page 
277 $1.50 


amit. 











Printed Circuits, 71 pages. Multiple 
Reprint No. 8. Selection of 14 
articles dealing with mechanized 
wiring techniques, beginning with 
silk screen printing of radio cit 
cuit elements on ceramic plates 
Other processes described includ 
stamped wiring, and sprayed metal 
plated and etched circuits and as 
sociated assembly methods. For an 
notated list of articles see page 332 

of the June 1954 issue. $2.00 


Multiple Reprints at 
Quantity Prices 

Since handling expenses is a signifi 
cant cost element in the distribution 
of these Multiple Reprints, grouping 
of orders makes possible substantial 
savings in cost per copy. For sing| 
shipments to one address, on orde: 
accompanied by remittance, the fol 
lowing prices per copy apply: 





Quantity 
Title 5 25 


Electro Hydraulic Control 1.00 0.85 
Servo System Design 125 1.0 
Magnetic Amplifiers 135 Ll 
Printed Circuits 135 1.1 


Prices given above include shippins 
charges. Make checks payable to Th: 
Gage Publishing Company. 
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ON HELICOPTERS... 





HERE ARE 


DEPENDABLE PUMPS 


ADAPTABLE 
TO MANY 
REQUIREMENTS 


OR EXECUTIVE AIRCRAFT... 


















@ Performance requirements for aircraft are the most exact- 

ing we have today . . . and Pesco has contributed greatly to 
dependable aircraft performance through advanced engineer- 
ing and precision production of fuel and hydraulic pumps. 

Typical of these is the Pesco line of small Fuel Booster 
Pumps which incorporate several important advantages for all 
aircraft applications. 

First is their great flexibility. As an example of this flexibility, 
the modei illustrated was designed basically to pump 300 
pounds per hour at 10.3 psi. Slight modifications provide 
pumping at rates as high as 1,300 pounds per hour—with the 
same constant pressures! 

Second, all Pesco submerged fuel booster pumps are driven 
by motors designed and built by Pesco. This single responsi- 
bility of design and manufacture insures full coordination for 
optimum performance. 
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BORG-WARNER 


24700 NORTH MILES ROAD ° 


Pesco Model 122723-100 Submerged Fuel Booster Pump. 
Rated output of basic model 300 pounds per hour at 10.3 psi 
at 27 volts, 2.8 amps. Modified models for short life require- 
ments are capable of flow of 1,300 pounds per hour at 10 
psi at 27 volts, 5 amps. Weight approximately 3 pounds. 


Pesco fuel booster pumps have proved their exceptionally 
high performance and dependability in thousands of installa- 
tions on military, commercial, and civilian aircraft of all types. 

Pesco’s complete line of small sized booster pumps for 
executive airplanes, helicopters, trainers, target drones, etc., 
provides advanced equipment to meet your future require- 
ments. 


Call or write the Home Office, Bedford, Ohio for full information 
on these Pesco products as applied to your specific installation. 


HYDRAULIC PUMPS + BOOSTER PUMPS + FUEL PUMPS 
AIR PUMPS «+ ELECTRIC MOTORS + POWER PACKAGES 


CORPORATION 


BEDFORD, OHIO 
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New Phil-trol Relays Available with 


Phil-trol Engineering, in its constant policy 
to keep abreast and ahead of the rapid 
progress in electronic design and produc- 
tion techniques, has developed several new 
relays. Those shown here illustrate a com- 
pletely new sub-miniature type, the minute, 
featherweight Phil-trol ‘15’’ series. They 
are available with printed circuit terminals 
as well as with standard soldering lugs. 

Also shown are the popular, improved 
Phil-trol types “4” and “8” relays, both 
available with printed circuit or Taper 
Tab terminals. 

In designing these new relays Phillips 
Control Corporation applied their long 
specialized experience and their same 
standard practice of producing the finest 
relays possible for the intended applica- 
tions. And to achieve greatest economy 
commensurate with top performance and 
long dependable life. 

The new Phil-trol ‘15’ series, and the 
improved types “4”’ and ‘8,’ added to 
the Phil-trol line, further broaden the 
unusually wide selection of Phil-trol Prod- 
ucts available for practically every relay 
application. 

You are invited to call upon the com- 
prehensive Phil-trol Engineering Service 
to help you determine the exact Phil-trol 
relay best for your application—or to 
work with you on “special”? problems— 
without obligation. 


— S : 
Phil-trol Type 15QA with printed circuit terminals of brass. Contacts are silver. Shown 


actual size—weight is approximately 1 ounce. 


END VIEW SIDE VIEW 


Here are the completely new Phil-trol Type 1SQA Relays (above and below). 
Sub-miniature in size, light in weight, they are ideal where dependable performance 
is a “‘must’’—as in delicate instrumentation, Radiosonde equipment, or the Autronic 
Eye. Available for DC operation up to 60 V., with contact 1 Form C (S.P.D.T.). 


Phil-trol Type 15QA with standard 
solder terminals of silver. Contacts 
ore also silver. Shown actual size— 


weight 1 ounce approximately. 


ELECTRICAL MANUFACTURING 










































| Printed Circuit & Taper Tab Terminals 


Phil-trol Sales-Engineering Offices 
COAST-TO-COAST 


GENERAL OFFICES 
59 W. Washington St., 
Joliet, Illinois. 
Tel: JOliet 3-3431 


CALIFORNIA, Los Angeles 36, 
5410 Wilshire Blvd. 
Tel: WEbster 3-6405 
CALIFORNIA, Palo Alto, 
180 University Ave. i 
Tel: DAvenport 3-3288 
“ALIFORNIA, Santa Monica, 
2910 Nebraska Ave. 
SIDE VIEW Tel: Van Nuys, STate 9-4887 
COLORADO, Denver 20, 
3014 So. Cherry Way 








a 


This Phil-trol 8QA, DC relay is equipped with The Phil-trol 8QA is. highly sensitive, pro- Tel: SKyline 6-2555 
the new wedge action Taper Tab terminals for vides fast opening and closing. Heavy duty, ; 
simple, fast, positive connections. No soldering long-life bearings give precision operation. GEORGIA, Atlanta 3, 


311-315 Georgia Savings Bank Bldg,, 


problems. Phil-trol Engineers have made the Contact springs are equipped with twin 84 Peachtree St.. N.W 
8QA available in a Taper Tab model to save contacts to assure maximum reliability. Oper- Tel: CYprus 7381 ie 
time and labor in assembly. It is also available ating voltage up to 230 volts DC. Weight is 


MICHIGAN, Detroit 27, 
12812 Puritan Ave. 
Tel: UNiversity 1-7311 

NEW YORK, Buffalo 3, 


s gz MAX. 833 Ellicott Square Bldg. 
. Tel: MAdison 3306 


NEW YORK, New York 17, 
2044 Graybar Bldg., 
420 Lexington Ave. 
Tel: MUrray Hill 5-9103 
- OHIO, Cleveland 6, 
12417 Cedar Road. 
Tel: ERie View 1-0054 


with printed circuit terminals. approximately 3 ounces. 





END VIEW SIDE VIEW PENNSYLVANIA, Philadelphia, 
Western Savings Fund Bldg. 
ok The improved Phil-trol series “4” relay (above) available with coils having either single or Broad and Chestnut. 
via is the new printed circuit model 4CQA. It is a double windings. It operates up to 115 volts Tel: KIngsley 6-2480 
. muiti-contact, DC unit, small in size, light DC. Weight is 134 oz. (approx.) The 4CQA | WASHINGTON, Seattle 9, 
nic weight, with good resistance to vibration .. . is also available with Taper Tab or standard 216 First Ave., N. 
and it is economical in cost. This relay is soldering terminals. Tel: ELiot 6981 


Se 8 2 & & & ow ot ee oe oe ee ee ee ee ee ee ee eee ee ee ee ee ee ee eg 


PHILLIPS CONTROL CORP., Dept. EM, Joliet, Ill. 


Gentlemen: Please send me your General Catalog [_] 

tet Phil-trol Progress | | am also interested in: Phil-trol Type 15 Printed Circuit Relays [_] 
Phil-trol Type 8QA Taper Tab Relays [_| 

Help Solve Your Phil-trol Type 4CQA Printed Circuit Relays [ | 


Relay Problems 














Company 


Street 


nn State 
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SI erman 


One Piece 


TERMINAL LUGS 
AN 659 


SPECIFICATIONS 


Sherman Terminal lugs to AN659 
Specifications for No. 8 to 4/0 
Cable sizes are now being manu- 
factured for prompt delivery. 
Contracted from higher grade 
electrolytic copper, electro tin- 
ned, marked with wire size and 
“Sherman” Trade Mark. 







































































CABLE SIZES 
| 8 through 4/0 


Write Today For 
Bulletin No. 3 









P 





COMPARE THESE FEATURES 


One-Piece Construction 

100% Plus Conductivity 

Sight Hole for inspection 

Uniform Barrel Thickness 

Beveled Mouth for ease of cable entry 


Terminals fit all standard Terminal 
Blocks | 


Crimping Tool locator spot on barrel 


Angle, Two-Hole, Center - formed, 
Gaome as Needed 


Stamped Trade Name—Wire Size and 
AN659 Dash Number 





















ELECTRICAL FITTINGS 
FOR WIRE AND CABLE 















MANSOL makes 


GLASS 
MULTIFORM 


Pellers 


custom-molded to 
exact specifications. 



































FORMULA 800 MULTIFORMS 


Extracted from epoxy resins. 
"800" can be used in multiforms 


























ductive small parts welding at 
400° F. It possesses extremely 
high bonding strength, with no 
shrinkage, on metals to metals 


























MULTIFORMS OF STEATITE 


We specialize in small die- 
pressed ceramic parts held to 
closest tolerances. All tools and 
dies are made in our shop to 
assure quick delivery. 




















































































GLASS MULTIFORMS —The ideal multi- 


forms for Iron Sealing and Kovar Sealing, 
and for conductive or non-con- = matching the expansion of these metals 


over their entire working range. They 
resist mercury attack, have ample mechani- 
cal strength, and seal readily. Our labora- 


and metals to non-metals. tory is prepared to assist you in selecting 


the proper glass for any metal. 


© If you are still making your own 
multiforms, Mansol would like to 
show you how to save money 
and eliminate rejects. 


© Write to Dept. N for the com- | 
plete story about multiforms, | 
Formula 800 and our production | 
facilities. No obligation of course. 


MANSOL CERAMICS COMPANY | 


40 TTLE ST@EET BE a | 


CABLE ADDRESS: MANSOL | 






Literature for the Asking 


(Continued from page 232) 





no lubrication, resiliency of washers is 
said to reduce noise level, as well as to 


provide other advantages. Cosm« 
Plastics Co. 
No. 75, R« ity, page 23 


PROTECTED INTEGRAL-HORSE- 
POWER MOTORS-—Featuring four- 
in-one protection, versatile integral hp 
motors are drip-proof, splash-proof 
guarded, and weather-protected. De- 
signed for continuous duty and a 40 ( 
rise, their design features, pointed out 
in an illustrated brochure, include 
single end-through ventilation, cast 
iron frame, triple identification of 
leads, and pre-lubricated sealed and 
shielded bearings. Available are 
three-phase and single-phase types in 
both four-in-one and totally enclosed 
fan-cooled designs. Marathon Elec- 
tric Manufacturing Corp. 

No. 76, F 


SWITCHES, RELAYS, CONTROLS— 
Available in hermetically sealed, en- 
closed, shielded or open-type con- 
struction are extensive lines of 
switches, relays, and electrical control 
assemblies described in an illustrated 
32-page catalog. Additional data 
covers a-c and d-c solenoids, stepping 
switches, and multiple relay units. 
Sealectric Switch & Relay Div., 
Williams Manufacturing Co. 
No. 77, Reader Inquiry Facility, page 


COIL BOBBINS Twelve-page 
“Arbor List” contains specifications on 
over 2000 coil forms. Listed under 
“Small Tube Machine Arbors” are 
small square and rectangular tubes % 
in. and under, with lengths up to 12 
in. maximum and wall thicknesses 
from 0.006 to 0.020. Sizes of stand- 
ard square and rectangular tubes, ™% 
in, to 2%. in., are listed under “Auto- 
matic Tube Machine Arbors.” Addi- 
tional data covers large square and 
rectangular tubes and round _ tubes. 
Precision Paper Tube Co. 

No. 78, Reader Inquiry Fa 


HIGH DENSITY TUNGSTEN 
ALLOY—Hevimet, an alloy of tung- 
sten, nickel and copper, twice as 
heavy as lead, is described in data 
sheet HV-4, describing the machin 
ability and other physical properties 
of the alloy. Produced by powder 
metallurgy, the metal has a tensile 
strength of 95,000 psi min; hardness 
(Rockwell C) is 20-30. Data sheet 


ELECTRICAL MANUFACTURING 








Making connections to the commutator 
assembly of ‘“‘Worksaver’’ lift trucks is a 
cinch in the Yale & Towne Manufacturing 
Co. plant. Instead of laborious point-to- 
point wiring, assemblers simply install a 
ready-made Carol wiring harness. This 
custom-designed assembly includes all nec- 
essary wires, cut accurately to length and 
fitted with terminals... all cabled to- 
gether into a neat, readily handled unit 
that slashes minutes off assembly time. 





QUALITY CABLE engineered for your needs 


You can be sure of top quality in Carol 
wiring harness. All wire is manufactured 
in our completely integrated wire-making 
plant. Every step, from drawing of wire 
to compounding of insulation is centralized 
under one responsibility under strictest 
laboratory control. 
Expertly engineered to individual specifi- 
cations . . . delivered on prompt schedule 
... and priced right . . . Carol wiring har- 
ness is helping many manufacturers to cut 
wiring costs. We will be glad to talk over 
your specific problem. Write Dept. EM. 


DIVISION OF THE CRESCENT CO., INC., PAWTUCKET, RHODE ISLAND 
Serving Industry for Over 30 Years 
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70 Series 
Round 





90 Series 




















90 Series 
Pointer 


























90 Series 
Skirted Pointer 










































125 Series Diol 
Skirted Round 

















































175 Series Crank 
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RA1543 Equalizer and Filter Unit 
Westrex Corporation 


NDARD CONTROL KNOBS 


[D> 


Details can make a big difference in the selling ease 
and customer appeal of your electrical or electronic 
product. Why go all the way in internal design, circuitry 
and components . . . and stop short when it comes to control 





STA 


Skirted Round 


Po ee 


DRESS UP YOUR PRODUCT. 















Raytheon Standard Control Knobs combine modern 
styling with carefully engineered functionalism. They 
give you custom style and quality at standard cost. . 

Six basic types and five widely used sizes provide an 
integrated family of 54 items. Injection molded of tough, 
durable ‘‘Tenite II’’ (cellulose acetate butyrate) with 
anodized aluminum inserts and dual setscrews. Available 
in black with gleaming mirror finish or with non-reflect- 
ing matte finish. Also in color with knob parts assembled 
in striking color combinations. 

Catalog DL-K-100A shows the complete line with de- 
tailed specifications. Write for it. Address Dept.6120KEM 


RAYTHEON MANUFACTURING COMPANY 
Equipment Marketing Division 


WALTHAM 54, MASSACHUSETTS 







STANDARD 
CONTROL 
KNOBS 


ELECTRICAL 


includes a graph comparing the ab 
sorption rate of Hevimet and lead 
under a narrow beam of Cobalt 60 
Carboloy Dept., General Electric Co 
Circle No. 79, Reader Inquiry Facility, page 23° 





WORM GEAR SPEED REDUCERS 
—Advantage claimed for manufac 
turers C line of work gear speed r 
ducers is that greater capacity has 
been attained without increasing siz 
of units. This has been accomplished 
according to new catalog CHW-654 
by increasing shaft diameters and by 
using larger and stronger tapered 
roller bearings. Described are five 
sizes in this line, currently availabl 
in three models: worm on top, worm 
on bottom, and vertical. Ratings 
range from 1/100 to 85 hp. Win 
smith, Inc. 

ircle No. 83, Reader inquiry 





DRY - BLENDING POLYVINYL 
CHLORIDE RESIN — Developed fo: 
extruded wire insulation, electrical 
grade Pliovic resins are dry-blending 
polyvinyl chloride resin which have 
been placed on the Underwriters’ 
Laboratories resin interchangeability 
list. Techni-Guide PVR-100-8 points 
out their suitability for use in cable 
jacketing and in flexible cord, fixture 
and appliance wire insulations. They 
are especially adaptable for extruding 
and calendering operations. The 
Goodyear Tire & Rubber Co. 


No. 81, Reader Inquiry Facil ty, paae 


DIRECT-LIFT SOLENOID VALVES 
One-page bulletin F-1_ illustrates 
and describes new direct-lift solenoid 
valves made in brass (Type F) and 
stainless steel (Type G). Designed for 
general service, the valves are made 
in %- and %4-in pipe sizes, with ports 
from 1/16 to % in. Pressures are 
1000 psi for air (max) and 500 psi for 
oil (max). Other specifications, as well 
as design features, are given. J. D. 

Gould Co. 
No. 82, Reader Inquiry Facility, page 


ue 
a 


OIL-TIGHT PUSHBUTTONS-~—Illus 
trated 16-page bulletin GEA-5779B 
describes a complete line of oil-tight 
pushbuttons, selector switches, and 
accessories, featuring a new all-angle 
indicating light. Suitable for use on 
machine tools and similar equipment. 
the units feature building-block con- 
struction and are available in both 
surface-mounted enclosures and flush 
mounted plates meeting JIC specifica 
tions. General Electric Co. 


ircle No. 80, Reader Inquiry Facility, 


SHORT-RUN STAMPINGS—Factors 
to consider in designing for stamping 
economy are discussed in 4-page Bul- 
letin 201, which also describes advan- 
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CONTAINED IN THE Cutt) esartric LINE 


D. 
The rotor is the very heart of any electric motor, and the Baltric Motor contains the heart of 
49 a champion. Advanced engineering and improved techniques mark the entire Baltric 
™ line of completely enclosed motors which have achieved a rotor with 
JB less noise . . . better balance. 
ht 
ad The new Baltric Motor is designed and built to attain the utmost in stamina and 
le , ; ; ; 
s performance with less bulk and less weight. Baltric Motors can be engineered 
it, to meet your special mechanical and electrical requirements. Remember . . . 
2 they are totally enclosed, Streamcooled . . . your Best Buy is Baltric! sii 
l 
h 
a Original Streamcooled Baldor Motors Available — Built to Former NEMA Standaras 
5 | 
ALD oOo##kR ELReEecqcetTrrRi#¢& c om™mpepPaAN Y 
rs 
1g Baltric Motors Are Available in Polyphase * Squirrel Cage « Induction and Single Phase * Capacitor Start + Induction Run Types 
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Since World War Il” 


NEW INVENTION 


affects every designer z=- 


lock > 


wires, stop nuts in thousands of applications 


Obsoletes lock nuts, lock-washers, 


Here is a locking device that becomes an integral 
part of the tapped hole! It’s the new Screw-Lock 
Insert made only by Heli-Coil Corporation of 
Danbury, Conn. 

How it works. Wound into the tapped hole during 
production, the Heli-Coil* Screw-Lock Stainless Steel 
Insert becomes the permanent female thread. 
Standard cap screws and studs spin into it easily 
until the final turn when they are gripped tight 
by the bottom thread. This grip provides the same 
torque as required by AN-N-5b specification for 
lock nuts. The part can always be disassembled 
simply by application of the same off as on torque 
and can be replaced and removed again and again 
without loss of torque. 

Better temperature characteristics. Because the grip- 
ping element is stainless steel, and because it is 
located at the bottom of the hole, the Screw-Lock 
Insert permanently holds its grip at temperatures 
beyond the range of other devices. 

No design or production change. Because Screw-Lock 
Inserts provide all the improved-thread features 
of regular Heli-Coil Inserts, including much higher 
thread strength and better stress distribution in 
surrounding metal, you can safely use this amazing 
new type lock fastener without enlarging bosses 
or flanges. They can easily be included in a part 
now in production. 

Investigate TODAY additional advantages Heli-Coil 
Screw-Lock Inserts may have for you. 

Consult your local Heli-Coil Applications Engineer. 
You'll find him listed in the Yellow Pages of 
your phone directory under INSERTS—SCREW 
THREAD. Or write or wire direct for complete 
design data, no charge, of course. 


“Biggest Advance In Threaded Assemblies 
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LOOK WHAT YOU CAN DO! 


Eliminate costly, cumbersome lock- 
ing devices * Cut weight * Cut 
bulk © Cut assembly cost * Cut 
fastener cost ® Cut vibration loss, 
fatigue * Provide faster dis- 
assembly * Provide higher thread 
strength ® Provide automatic pro- 
tection against stripping, corrosion, 
seizing 


Without Changing “Frozen” Designs! 


RS! 


No Locking Needed? 
Use Standard Heli-Coil Inserts 


Used for years throughout in- 
dustry, Heli-Coil Screw Thread 
Inserts are precision-formed 
coils that form vastly superior 
permanent female threads— 
smoother, corrosion-proof, strip- 
proof—so much stronger that 
even in soft metals excessive 
torque will shear off the bolt 
before the female threads will 
strip. You can convert these 
advantages into smaller, fewer 
fastenings —less bulky design, 
lighter weight, lower produc- 
tion costs. 


* Reg. U. S. Pat. Off. 





HELI-COIL CORPORATION 
282 SHELTER ROCK LANE, DANBURY, CONN. 

















® (_] NEW — Design manual available on Heli-Coil Screw Thread Inserts. 
[(_] RUSH complete design data Handbook on Heli-Coil Screw-Lock Inserts. 
(_] WIRE your engineer to phone me at — since tant 
[] Send me, FREE, ‘“‘Heli-Call,” your case history periodical. 
Name a ciceonte ee aes 
Company x is aes ee 
Address ; ice ee 
City si State 





— @ 1405 


[) Heli-Coil Corporation has the world’s best staff of Thread Engineers. If your com- 


pany would be interested in a “Thread Problem Symposium’ CHECK HERE. 


| 
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tages of manufacturer's stampings 
produced on special dies that are saic 
to be as accurate as those produced 
by conventional and more expensive 
permanent dies. Cost of typical parts 
is given. Federal Tool & Manufac- 
turing Co. 

No. 84, | er ty, page 235 


CLAMP DESIGN MANUAL—Loose 
leaf engineering manual, containing 
68 pages, provide general design data 
and specifications for a vast variety of 
types and sizes of bare metal and 
cushioned or insulated line support 
clamps, wire harness clamps, and mul- 
tiple support clamps, as well as clamp 
and bracket assemblies, brackets and 
attachment nuts. Information is pro- 
vided on materials (aluminum, steel, 
and ‘stainless steel) and finishes for 
clamps ranging from ‘% to 6 in. in 
diam. Sixteen cushioning materials 
are listed. Thomas Associates. 

No. 85, Reads ility, page, 235 
PURE MOLYBDENUM DISULFIDE 
LUBRICANT — “Properties and Uses 
of Pure Molybdenum Disulfide as a 
Lubricant,” is a 4-page technical pa- 
per consisting of excerpts from papers 
presented before the American Soci- 
ety of Lubrication Engineers. Included 
is a general discussion of the principles 
of lubrication by solids and a descrip- 
tion of the value of molybdenum di- 
sulfide in extreme pressure lubrication 
applications. Listed are industrial ap- 
plications where its use provides a 
substantial margin of approvement. 
The Alpha Corp. 

No. 86, page 235 
TITANIUM TUBING—Up-to-date in- 
formation on the fabrication of un- 
alloyed titanium tubing is provided in 
an 8-page bulletin covering such sub- 
jects as: heat-treating, welding, braz- 
ing and machining. Three forms of 
titanium tubing are listed: seamless 
(drawn from hollow tubes); Weldrawn 
(welded from strip and drawn); and 
tube reduced (using tapered dies). 
Production limits are from 0.012 to 
1.500 in. OD. Additional data includes 
mechanical and physical properties of 
three standard tempers. Superior Tube 
Co. 

rcle No. 87, Rs r ty e 5 


TIME-DELAY RELAYS—Adjustable 
time-delay relays for pane] mounting, 
as well as fixed and adjustable units 
designed for built-in applications, are 
described in 12-page product bulletin 
TB-310. Normally the relays are con- 
trolled by an external sustained con- 
tact. In the event of power interrup- 
tion, they automatically reset to their 
starting position and beginning new 
cycle when re-energized. Designs can 
be supplied for time operations initi- 
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producers 
of world-famous 


Nichrome 


MAKERS OF 
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Here is the original miracle upon 
which all wireless telephony is founded... 
Lee de Forest’s Audion tube. 


Today of course it has been improved a 
thousand-fold...in sensitivity, in power, in range. 
But this one still stands as the granddaddy 
of them all. 


And what has this to do with Driver-Harris? 
Ye) Ae ee 


The improvements on the Audion have come about 
through the combined efforts of thousands of devoted 
physicists, metallurgists, and engineers, 
whose increasing skills have in turn been made 
possible by the production of ever more effective radio 
alloys. Since the very beginnings of radio, 
the Driver-Harris metallurgists have led the way in 
developing these special-purpose alloys conforming to 
rigid specifications, upon which the performance 
of electron tubes so largely depends. 


With the result that today Driver-Harris sells 
EAT A MR Rela om Li E ane) mae hel One Om ase ae) | 
electron tubes than does any other supplier. 


Driver-Harris makes alloys for every electronic 
tube requirement: for grids, plates, side rods, glass 
seals, cathode sleeves and tabs, socket prongs, 
mica straps. We offer over 80 electrical heat- and 
corrosion-resistant alloys for various electrical 
and electronic applications. 


If the alloy you need hasn’t already been 
developed, send us your specifications. Our engineers 
with 48 years of experience are at your service. 


IM Tea W Tie hie) a Xa aael, mall) Mehta ae | 
by Lee de Forest in 1905 


SOME PROMINENT DRIVER-HARRIS RADIO ALLOYS , ne* ini N A D 
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Driwer-Harris Company HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Louisville, Los Angeles, San Francisco 
In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 
HEATING, RESISTAN 






































exclusive 


REULAND - 
Npandable ‘design 


combines motors - brakes 
fluid couplings + gear- 
reducers into tailor-made 


single- OWER 


unit 















GREATER COMPACTNESS... 
one service responsibility! 


Instead of buying and aligning several sep- 
arate units, install Reuland tailor-made, single- 
unit Power Packages. You save space and 
weight, reduce prices up to 25% —simplity 
installation—improve in-the-field performance. 


Literally dozens of combinations are available 
to fit every powering job. All economical, 
standard asse mblic s using the basic Reuland 


XPANDABLE” motor design. 


If your equipment utilizes a motor, brake, 
fluid coupling, gear reducer (or any combina- 
tion) why not find out first-hand what a 
Reuland Power Package can do for you. Give 
us the details and we'll even submit a “tailor- 
made” test unit on approval. 


OVER 800 “SPECIAL” ELECTRIC MOTOR DESIGNS... 
Still further versatility is provided by the 
Reuland “Library of Specials?’ Over 800 mo- 
tors with special electrical and mechanical 
characteristics ...800 ways you can save de- 
velopment work, get in production faster! 


<QE>REULAND 


WESTERN DIVISION: Alhambra, California @ EASTERN DIVISION: Howell, 
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| typical adaptations 


from this 


ce poll BASIC 


DESIGN 


Motor with Reuland ‘Through 
Shaft’‘ magnetic brake 





Motor with fluid coupling and 
brake on output shaft 


op | 


Motor with fluid coupling and 
helical gear reducer 







Motor with fluid coupling, output 
shaft brake and helical gear 
reducer (second brake may 

also be added) 


Motor with fluid coupling, right- 
angle worm reducer and brake 


Reena -————- 
LT MOL Write 


today 


“hire outlining 
your 


particular 
power 
problem. 
No 
obligation, 
of course. 


ELECTRIC COMPANY 


Distributors in all principal cities 


ELECTRICAL 





ated by means of a momentary elec 
trical impulse as short as 4o sec. The 
R. W. Cramer Co., Inc. 

No. 88, Reader inquiry Facility, paae 


NON-FERROUS CASTINGS — Sai 
to produce non-ferrous castings cast 
to ordinary machine tolerances is th 
Atlantalloy casting process, described 
in an illustrated brochure. Process 
can produce almost any design, in 
cluding those having internal ratchet, 
stops, blind gear teeth, etc. Symmet- 
rical parts up to 3 in. deep are feasible. 
Specifications are provided on yellow 
brass, aluminum bronze, high-tensile 
manganese bronze, and other copper 
base alloys used. Atlantic Casting and 
Engineering Corp. 
No. 89, Reader Inquiry Facility 


RELAY SELECTION TABULATOR 
~How to select a magnetically or me 
chanically held relay is described in 
2-page bulletin, “Relay Selection Tab 
ulations.” Data are provided for an 
evaluation of the maximum current 
which the relay is required to make 
and to break, and also the maximum 
current which the relay must carry 
continuously. Also included are cit 
cuit diagrams and brief descriptions 
of three types of magnetically held 
and three types of mechanically held 
relays. Automatic Switch Co. 
No. 90, 


AUTOMATIC CONTROLS — Auto 
matic reversing controls for laundry 
machinery, as well as process timers 
incorporating percentage timing tor 
temperature control of radiant-type 
heaters, are among timers described in 
an illustrated brochure. Other units 
for which complete data are provided 
include automatic reset timers, mul- 
tiple-circuit timers, time switches and 
magnetic contactors. Zenith Electric 
Co. 

No. 91, Reader |r ry Facility, page 23 


GEARTRONICS—Defining the - sci- 
ence of “geartronics” as the application 
of scientific knowledge of gear ratios, 
metals, stress and design to high-speed 
and temperature gearing requirements, 
illustrated brochure describes com- 
pany qualifications and facilities for 
solving precision and commercial geai 
problems. Typical of problems solved 
was a requirement for gear reduction 
of 1000:1 with only a few minutes of 
backlash or no backlash at all. Tech- 
nical Products Co., Inc. 
No. 92, | 


1955 SILICONE REFERENCE 
GUIDE—Expanded catalog lists 23 
new silicone products in addition to 
the 100 listed in previous editions. 
Grouped according to applications, 
they are briefly described under such 
headings as: Dielectrics, Electrical In- 
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Introd ucing 


CLINICAL 


APPROACH TO HEALTHY PLASTICS APPLICATION 





Testing section of Dow Plastics Laboratories. 


PLASTIATRICS HELPS YOU CHOOSE 
AND USE PLASTICS CORRECTLY 


Are you getting the most out of the plastics you need? Do you have the best or 
the latest or the most for your money? Are you satisfied that plastics are right 


for the job? That’s where Plastiatrics comes in. . 


. to provide a continuous 


study, analysis and treatment of plastics application . . . to understand, prevent, 


or cure plastics problems. 


What is Plastiatrics 


Plastiatrics sounds like a medical term. 
It's no accident. Since Dow’s first 
plastics were made, we have subjected 
them to: diagnosis, to determine their 
limitations and complaints—prognosis, 
to determine the course and termina- 
tion of manufacturing problems—and 
treatment, prescribing a course of 
action or physical remedies for their 
ailments. Professional analysis and ex- 
perience is making it possible to cure 
many plastics problems and prevent 
possible afflictions. The general prac- 
tice of scientific inquiry and treat- 
ment of plastics and their healthy uses 
is a profession at Dow. Plastiatrics, 
we Call it. 


The Plastiatrics Laboratory 


Good research requires modern equip- 
ment, but the tools are only as good 
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as the men who use them. Dow Plas- 
tics Technical Service is staffed by en- 
gineers and technicians who have de- 
voted their careers and their skills to 
the study of plastics materials, proc- 
esses, testing methods and their evalu- 
ation. The knowledge and experience 
these men have gained are tremendous 
in scope. They work with standard 
commercial fabricating equipment, not 
laboratory models, to integrate mate- 
rials and processes with careful atten- 
tion to practical economics. Experi- 
ment and development can be carried 
out on commercial scale from raw ma- 
terial formulation through specialized 
processes and finishing. Field service 
in fabricating plants and participation 
in trade standards committees further 
extend the work of the laboratory. 
The reliable reports and engineering 
data of Plastics Technical Service are 
the foundation of Plastiatrics. 





Plastiatrics Helps Industry 


Dow seeks to promote the use of plas- 
tics wherever that use is sound, and 
discourage it where other material can 
be used more advantageously. With 
Dow, the interest of the manufacturer 
or molder is paramount. Problems and 
their solutions or supporting data are 
stated in standard engineering terms so 
that technically trained people in other 
fields can use them. Dow will furnish 
confidential evaluation of finished or 
proposed plastic parts or their blue- 
prints. Service work may include con- 
sultation on special developmental 
techniques. Considerable experience is 
available to the manufacturer with re- 
gard to appropriate dies, jigs and fix- 
tures and molded parts. Materials are 
modified or developed according to 
the requirements of industrial applica- 
tion. Like preventive medicine, Plas- 
tiatrics can ward off trouble before it 
Starts. 


Plastiatrics Series to Follow 


Results of clinical reports will ap- 
pear in these pages from time to time. 
For a complete summary of Dow 
products and services, write for “Dow 
Plastics Materials and Technical Serv- 
ices”, The Dow Chemical Company, 
Plastics Sales Department PL-453U, 
Midland, Michigan. 


DOW POLYSTYRENE FORMULATIONS: 


Styron® 666 ... Dow general-purpose 
polystyrene. 

Styron 688 . . . for controlled flow and 
controlled pressure distribution in 
the mold cavity. 

Styron 777 . . . for medium-impact 
strength. 

Styron 475 


... for high-impact 
strength and high elongation. 

Styron 475 sheet . . . for vacuum or 
pressure forming. 

Styron 480 . . . for extra-high-impact 
strength. 

Styron 700. . . for high heat resistance. 


Styron 637 . 
stability. 


. . for improved light 


you can depend on DOW PLASTICS 

















































































































MOTORS 





MAMCO custom built 
motors are quolity 
built and tested for 
maximum perform- 
ence and efficiency. 
Write for complete 
brochure on motors 
ond motor sets today. 




































































: conditions. Now being used in automobile heaters, 
Send fer sumples of sess air conditioning units, blow rojectors and many | 
now available. For quotations re 8 pore ee y 


send prints or samples. 





PLASTURBO 


*T.M. registered 


Jmolded nylon — 
/ blower wheels. 


Plasturbo Blower Wheels give you increased efh- 
ciency, less noise and light weight at less cost! 
Dimensional stability and uniform concentricity 
assure smooth, vibrationless operation. Injection 
molded in one piece with metal hub integral of Du- | 
Pont’s FM 10,001 nylon for strength and dura- 
bility for wide ranges of temperature under varying | 


other applications. 









MAMCO 
SWITCHES 
Single pole, single 
throw quality toggle 
switches. Provided with 
wire leads. Six amp. 
capacity at 125 volts. 


MAMCO COILS 
MAMCO engineers 
build quality coils to 
your specifications. 
Send prints or descrip- 
tion of product for 
prices. 


BLOWER UNITS 
Complete blower units. 
We design and manu- 
facture to your speci- 
fications. 


















APPLIANCE MFG. CO. 
RACINE, WISCONSIN 





























































HEAT- & MOISTURE-RESISTANT a 
5D ool widest 
WIRES, CABLES & CORDS for 5,000 volts ) and in the wic 


Air Conditioners, Airplanes, Bakeries, 


Bake Ovens, Ballast Transformers, Boiler to 2,000,000 CM inclusive ) Stee 
Rooms, Busses, Central Stations, Clothes Write for stock-catalog, or about 
Dryers, Commercial Refrigerators, Cranes, e os ; 

Dry Kilns, Electric Furnaces, Electric your particular requirements —_— 
Motors, Electric Ranges, a —_— special wires manufactured to 
ment, Hair Dryers, Heat Controls, Heat- é ee. a 

ing Se ceaia Raden adh Heat, Lighting meet specific conditions. 


Fixtures, Locomotives, Mercury Switches, 
Motion Picture Machines, Oil Burners, 
Panel Boards, Paper Mills, Power Houses, 
Pyrometers, Radios, Range Lights, Range 


Timers, Resistance Soldering, Restaurant W | R E Cc Oo R Pp Oo R A T 1 oO N 


Equipment, Rheostats, Sewing Machines, 


Show Case Lights, Smokehouses, Solder- Plants at YORK, Pa., 

i 1 , Spotlights, Stage Lights, Steel Ink 

Mills, Switchboards, Table Stoves, Tele- & WALLINGFORD, Conn. 
vision Sets, Thermostats, Toasters, Waffle SALES: Box 363, Wallingford, Conn. 
———— Heaters, ef cefera ad in- Phone 9-7718 DEPT. M 





TO 5,000 VOLTS & 
TO 2,000,000 CM! 


AVA POWER CABLE BY 
CONTINENTAL WIRE 


has long been known as one of 
the highest rated temperature 
cables made . . . Today, Conti- 
nental AVA also supplies the 
highest current capacities in the 
industry (servicing from 600 to 

















range of sizes available (18 AWG 
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sulating Materials, Laminating Resin: 
Lubricants, and Molding Compound, 
Properties, characteristics and oth 
specifications are given for each prod 
uct included in the 21 classification 
Tables, graphs and photographs ai 
included. Dow Corning Corp. 
No. 93, Re 


COPPER AND COPPER-ALLO) 
SPECIFICATIONS-—Included in com 
pletely revised 24-page  referenc: 
manual are ASTM, ASME, AWD 
SAE, AMS, Federal, Military, Army 
Navy, and joint Army-Navy specifica 
tions for copper and copper-alloys 
First listed are the most generally 
used alloys made by manufacture: 
together with applicable specifications 
Second section lists specifications in 
numerical order, with a brief descrip 
tion of each material. The American 
Brass Co, 
No. 94, Reader Inquiry Fa 


HYDRAULIC CYLINDERS FOR 
2000 PSI—Designated “Compact” be 
cause they require a minimum of 
space, hydraulic cylinders for general 
industrial applications are designed 
for 2000 psi (max) working pressure. 
Illustrated 5-page catalog contains 
drawings of each of the five cylinder 
mounting styles available. Standard 
bore sizes range from 1% to 6 in. Fea 
tures of the cylinders, designed to com- 
ply with JIC standards, are discussed, 
charts, a nomograph and other illustra 
tions are included. Vickers, Inc. 

No. 95, Reé 


FILM-TYPE HEATING ELEMENTS 
—Illustrated brochure describes a 
sprayed-on, film-type resistance heat 
ing element composed of electrically 
conductive pigments milled into a 
thermosetting resinous film. Suitable 
for both contour and flat surfaces, its 
important characteristics — include 
lightweight (0.07 lb per sq ft); small 
mass of heat source (element insula 
tion, 0.005 in. thick; heating element 
0.005 in. thick); and ease of applica 
tion. Brochure plus other technical 
material are contained in a file folder 
Electrofilm, Inc. 
No. 96, R 





FAST-MACHINING STEEL GUIDE 

Relative machinability of fast-cutting 
carbon, alloy and stainless steel, using 
B-1112 as a standard, is compared and 
illustrated in bulletin also summarizing 
other principle characteristics of som: 
17 different analyses. Leaded carbo: 
and alloy steels are included in the 
study. Joseph T. Ryerson & Son, Inc 

e No. 97, Ri nquiry Facilit 


PHOSPHOR BRONZE STRIP—Pr 
cision-rolled, close-tolerance phospho 
bronze strip, designated Pennrold, i! 
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How two TYPICAL 
production testing headaches were cured 
with SANBORN OSCILLOGRAPHIC 
RECORDING SYSTEMS 















































earenon MANUFACTURING COMPANY’S Waltham, Mass. In- 
spection Dept. formerly found their incoming inspection of 
complex, multi-ganged potentiometers a time-taking and costly 
job which involved tedious calibration, instrument set-up and 
testing for each of the five potentiometer sections, with each 
operation subject to inevitable human error. 
Today, by using a Sanborn four-channel Recording System and 
a Potentiometer Power Supply, a visual, concurrent strip-chart 
record of five channels (using marker stylus) of phenomena such 
as phasing, shorting bar, winding noise, and resolution of winding 
turns is provided. Inspection time is speeded up 900%, the opera- 
tor sees immediately all causes for rejection, the chart is a 
permanent test data record, one inspector takes the place of 
three, and human error is reduced to a negligible factor. 









Moor PRODUCTS COMPANY of Philadelphia uses a Sanborn 

Model 60 two-channel Recording System to check the 
Dynamic Performance of their Valve Positioners, which are used 
on diaphragm top-work valves and power cylinders. The valve 
positioner acts as a relay, applying additional air pressure to the 
cylinder or top-work, overcoming effects of unbalance and fric- 
tion, and compelling the valve stem to take the position dictated 
by the pneumatic controller or manually-operated air load. A 
feed-back linkage assures positioning of the valve stem within 
plus or minus 0.001”, 

A pneumatic sine wave generator supplies pneumatic impulses 
with frequencies as high as 20 cycles per second. These impulses 
are sent to the valve positioner and to a transducer which converts 
the signal for the recorder. The response of the valve stem is meas- 
ured by a strain gage pickup for the second channel of the 
recorder. 





The above cases are but two of the many applications possible with The Sanborn “150” Series 
Sanborn one-, two-, four-, six- and eight-channel Recording Systems. 
With a Sanborn you can register permanently and graphically virtually 
all electrical phenomena within a frequency range of zero to 100 cps. 
A choice of the number of channels, plus the ready interchangeability 
of various type preamplifiers (to meet individual recording problems) 
offers a wider versatility of use, greater overall economy, and increased 
operating efficiency. 

Added to these advantages are the standard SANBORN instrument 
features: INKLESS recording in true rectangular coordinates, high torque 
galvanometer movement, time and code marking, and numerous paper 
travel speeds. 


SANBORN COMPANY 


INDUSTRIAL DIVISION 
CAMBRIDGE 39, MASSACHUSETTS 
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you can banish fear of 
component failure 


















































































































































The components you purchase lose their 
identity once they are incorporated in a 
manufactured unit. To the ultimate consumer, 
they become your product. The failure of 
the smallest component can, and often does, 
determine the acceptance for and the 
success of your unit! That's why AEMCO 
Relays are built to exceed ‘specs’... 
military or industrial. 

AEMCO Relays are available in a wide 
variety of spring and coil combinations, 
operating potentials and contact ratings... 

open, can type, plug-in base, hermetically 
sealed units .. . midgets, dual purpose, 
delayed make or break, circuit control, 
current and potential relays. 
Chances are that we are supplying relays 
to one of your competitors . . . one of the 
hundreds of AEMCO stock models or one 
built to meet special needs and mounting 
requirements. We would like to help under- 
write the success of your equipment 
by furnishing dependable AEMCO Relays 
to exceed your most exacting requirements! 






















































































The Services of our Engineering Department 
are Available on Request. WRITE TODAY! 











60STATE STREET - MANKATO, MINN 
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grades A and C, is described in a 
4-page bulletin. Material can be fin 
nished to thickness tolerances of 
0.0001 and + 0.0002 in. Discussed ar 
temper selection, coil sizes, availabil 
ity, and properties. Penn Precision 
Products, Inc. 

No. 98, Reader Inquiry Facility 


POLAR RELAY—Usetul in any appli 
cation requiring the repeating of 
pulses accurately and at speeds as high 
as 400 per sec, Series 72 polar relay 
features immunity to extremes of tem 
perature, vibration and shock; easily) 
replaceable contact; and small size. 
Other advantages of the design include 
improved precision of pulse transmis 
sion by reducing contact transfer time. 
It also reduces bounce. Sigma Instru- 
ments, Inc. 
No. 99, | 





CRYSTAL DIODE REFERENCE 
GUIDE-—Second edition of Referenc« 
Guide for Crystal Diodes lists 185 
types of all makes, 95 of which are 
new. Eighteen dimensional diagrams 
are also included. Tables list genera] 
function of each type, as well as phys- 
ical size and_ specifications. CBS 
Hytron. 
ircle No. 100, Reader Inquiry Facilit 





ARMORED MOTORS—Fulfilling re- 
quirements of the Association of Iron 
and Steel Engineers’ Standards, d-« 
armored motors, Types DM and DMP. 
600 series, are described in an illus- 
trated 20-page booklet. One feature is 
that motor can be adapted to meet five 
different ventilation requirements. 
Suitability for use as heavy-duty steel- 
mill auxiliary drives, and on mining 
equipment, oil drilling rigs and similar 
equipment are discussed. Covered are 
performance characteristics, typical 
ratings, dimensions, and design fea- 
tures. General Electric Co. 


~ircle No. 101, Reader Inquiry Facility 


COIL WINDING MACHINES-—Lab- 
oratory and production can be met by 
wide variety of coil winding machines. 
described in an illustrated catalog. 
that are suitable for winding solid- and 
hollow-core bobbin paper-interleaved. 
lattice, close-wound single-layer and 
other types. Included are a laboratory 
winder said to be capable of winding 
all types of coils except toroids, and 
a model for the automatic production 
of self-supporting bobbin-type coils. 
Coil Winding Equipment Co. 


No. 102, Reader Inquiry Facility 


RELAYS AND ACTUATORS~— Relays 
described in large illustrated catalog 
include multi-contact, power and her- 
metically sealed types, as well as latch, 
memory, midget and other models. 
Data are also provided on solid frame 
actuators for a-c or d-c operation. Typ- 
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Spiral Tubing, another outstanding C-D-F product, is an 
important new material for the progressive, cost conscious 
design engineer (and purchasing agent). It is a high strength 
plastic made from paper or fibre that is spirally wound, 
then impregnated with phenolic resin or insulating varnishes 
and carefully cured at high temperatures. The resulting 
tubes (round, square, rectangular or formed to special 
shapes) are stiff, sturdy, resistant to crush, with good 
tensile strength. 


This unique product has good dielectric strength with low 
dielectric loss properties. Moisture resistance and dimen- 
sional stability is easily controlled in the manufacturing 
process. The wide variety of sizes, shapes, forms; the 
strength; low cost; ease of fabrication; speed of delivery; 
all combine to make C-D-F Spiral Tubing worthy of your 
investigation. 


SIZES FABRICATION 


The round tubing ranges from 3/32 Spiral Tubing is readily sawed, 
to 8” ID, with wall thicknesses from punched, drilled, tapped, riveted, 
0075 to 4%”. The minimum ID of stamped, painted, depending on the 
square and rectangular tubing is 34”, grade; it is suitable for automatic 
machine operations, but not recom- 


with 24%” the maximum ID. Wall 
thicknesses range from .010 to 3/32”. ; 
g mended for conventional machine 
threading. Waxing or varnish im- 


Standard lengths are from 2 to 4’, 
with special sizes and grades, plain 


or impregnated, open for your dis- Pregnation to improve moisture re- 
cussion with our C-D-F sales and sistance is usually done on the fin- 
engineering staff. ished coils by the user. 


wiht ae 
sTRONG, Low-cost SPIRAL TUBING 





PRIMARY APPLICATIONS 


COIL FORMS OF ANY SIZE OR SHAPE 
for tuned or untuned RF, IF, oscillator, and other 
coils used in radio, television, electronic circuits 
for solenoids, relays, circuit breakers 
for transformers 
for permeability tuners 


INSULATORS 
for selenium rectifiers 
for electric motors 
relays 


BUSHINGS OR SPACERS 
armature shaft spacers 
for mechanical support 


SHIPPING PROTECTORS AND FOR SPECIALIZED PACKAGING 
BOBBIN TUBES 
BODIES FOR PAINT ROLL APPLICATORS 


AS A COMBINATION MATERIAL 
with other C-D-F high strength plastics or electrical 
insulating materials 


GRADE SELECTION 


C-D-F has mass production facilities for both the 
manufacture and fabrication of eighteen distinct 
grades of Spiral Tubing. For example, there’s a 
special punching grade, fine for punching rectan- 
gular or square holes near the end of the tube. A 
relatively soft tube is supplied for difficult stapling 
or riveting. C-D-F makes high strength automotive 
electrical bushings from a very hard tubing with 
high axial compressive strength. Combinations of 
kraft, chipboard, Diamond “fish paper” Insulation, 
and other materials are available. 


FORMS: ROUND « FORMED ¢ FORMED AND NOTCHED e SQUARE AND RECTANGULAR 


See our general catalog in Sweet's 
Design File for more data, the address 
and telephone number of your nearest 
C-D-F sales engineer. Also, write for 
C-D-F Spiral Tubing folder ST-53, (a 


workbook showing grades, applications, CONTINENTAL-DIAMOND FIBRE COMPANY 


properties), free test samples, or send 
us your print for quotation. 
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DO YOU NEED 
MORE VOLUME? 


_ FEWER REJECTS? 
BETTER QUALITY ? 


As specialists we can provide coils of the exact 
quality you need — in quantity, and fast. We 
can duplicate your sample quickly, test it thor- 
oughly, and start production promptly. Our 
automatic time-saving equipment and modern 
testing devices are geared for high-speed volume 
output. 
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We can also be helpful at the design stage. 
Nearly 40 years of experience have taught us to 
know the right materials . . . and how to com- 
bine them to get the results you want. 










































































Let Coto-Coil solve 
your coil winding 
problems. 















For information write to Coto-Coil Company, 
63 Pavilion Avenue, Providence 5, R. I. 












New York Office: 10 East 43rd Street, New York 17, New York. 
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ELECTRICAL 


ical are Type 41, providing a maximum 
stroke of 48 in. and designed for spac: 
limiting applications, and Type 40. 
which provides a maximum stroke ot 
1 in. Curves, charts and other illustra 
tions are inchided. Phillips Contro| 
Corp. 

rcle No. 103, Reade Facility, page 2 


HIGH-SPEED INDEX TABLES 
Twelve-page catalog points out advan 
tages of standard precision index ta 
bles for automatic operation requiring 
a combination of high speeds, long 
dwell or work time, and smooth index 
ing. Designated the Intermittor, it in 
corporates as the indexing mechanism 
the manufacturer’s Roller Gear Drive 
Standard index tables are availablk 
with from 4 to 36 work stations; dial 
sizes range from 12 to 48 in. Rolle: 
Gear Div., Ferguson Machine and Tool 
Co., Inc. 
No. 104, Re 


OSCILLOGRAPHIC RECORDING 
SYSTEMS AND COMPONENTS 
Six-page folder describes 150 Series 
oscillographic recording systems and 
components, providing technical data 
and specifications on 2- and 4-channel 
systems, as well as on six available 
plug-in preamplifiers, single-channel 
recorder, and four-channel system for 
use with analog computers. Stressed 
is the versatility provided by amplifier 
interchangeability. Sanborn Co. 

No. 105, R« ry | ty, f 





NUCLEAR BATTERIES; INSTRU- 
MENTS —A commercially available 
“atomic” battery for the direct diver 
sion of radioactive energy into elec 
trical energy is described in an illus 
trated 10-page brochure. Called 
ohmart cells, they are self-generating 
and do not require a high voltage 
source of excitation. Methods of oper 
ation and typical cell assemblies used 
in industry are discussed. Data are also 
provided on commercially available in 
struments using radioactive energy for 
liquid-level and other measurement ap 
plications. Ohmart Corp. 
e No. 106, ! 


COPPER ALLOY PRECISION STRIP 

Four-page bulletin presents general 
information on precision-rolled beryl! 
lium copper, phosphor bronze, nickel 
silver, chromium copper, and coppet! 
strip. Tolerances of + 0.0001 and 

0.0002 in. can be provided. Avail- 
able alloys are described, specifica 
tions provided, and data on engineer 
ing properties furnished. Penn Pre 
cision Products, Inc. 


le No. 107, Re 
ELECTROMECHANICAL, ELEC- 
TRONIC FACILITIES — Illustrated 


22-page brochure discusses and illus 
trates company facilities for heavy 
stampings, as well as for microscopi: 
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This is the Monroe Calculator 


Waldes Truarc rings replace old-fashioned fasteners... save 


a 


assembly time...end scrap loss...increase operating efficiency — 


Multiplier Dial Assembly 





... precision-engineered business machine made even more 
efficient, and less costly to manufacture through the use of 


Old Way. One-piece assem- 
bly was spun together. Spin- 
ning operation was costly, re- 


Truarc Way. Two-piece as- 
sembly is held together by 
one Truarc Ring (series 5108). 


Waldes Truarc Retaining Rings. 


Electric Motor Governor 


sulted in high scrap loss. Rejects: practically zero. 


Intermediate Gear Shaft 


Old Way. Collector Disc as- 
sembly was formerly riveted, 
requiring skilled labor. Riv- 
eted Collector Disc could not 
be removed in the field. 


Truarc Way. Truarc Ring 
(series 5100) replaces rivets, 
saves labor, material...im- 
proves Collector action. Col- 
lector Disc is easily replaced. 


Old Way. Washer riveted 
on end of assembly for zon- 
ing control. Costly, trouble- 
some, hard to obtain critical 
zoning required. 


Truarc Way. Truarc E-Ring 
(series 5133) cuts assembly 
time, virtually eliminates re- 
jects and final assembly and 
zoning problems. 


Monroe Calculating Machine Company, Orange, 
N. J. uses various types and sizes of Waldes Truarc 
Retaining Rings. Use of Truarc has helped eliminate 
scrap losses, saved on material and labor, and resulted 
in increased operating and servicing efficiency of the 
product. Monroe plans to use Truarc Rings for every 
possible fastening operation on their entire line! 

You, too, can save money with Truarc Rings. Wher- 


SEND FOR NEW CATALOG » 











ever you use machined shoulders, bolts, snap rings, 
cotter pins, there’s a Waldes Truarc Retaining Ring 
designed to do a better, more economical job. Waldes 
Truarc Rings are precision-engineered...quick and 
easy to assemble and disassemble. 

Find out what Waldes Truarc Retaining Rings can 
do for you. Send your blueprints to Waldes Truarc 
Engineers for individual attention, without obligation. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool! 


SSS) | m= — DS SD AD SD SES ED SEED GED GENES CREED GED GED GED ae ol 

WALDES } Ss <<: / Waldes Kohinoor, Inc., 47-16 Austel Pi., L.1.¢.1, N.Y. | 

| re Please send me the new Waldes Truarc Retaining | 

: | ox? Ring catalog. | 

A / SQ. (Please print) | 

—4 \ | | DOE asscccinsnsseutiiinivenieselditiniiaesinnenpitiilabinaiatnieatiiin | 

| La iis all | 

R E ee | II so cscnsncsciesvchsunassacnevicrencectaalsentapuatiaas | 

TAINING RINGS | SEO Facies ic cae isticiinicinceinescanstiereniaiewniiiaiin | 

WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK | ™ . | 

WALOES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR HORE OF THE FOLLOWING | CO iiiticcarscmetigiemen ORO ivsenenees NOE iccieetipeens i 
U.S, PATENTS: 2.3602,.947; 2.302.948; 2.416.652; 2.420.921; 2.426.341; 2.439.765; 2.441.646; 2.455.165; 

2.483.360; 2.463.363; 2.487 802, 2.487.603; 2.491.306 2.509 081 AND OTHER PATENTS PENDING bee 
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NYLON JACKETED WIRES 


TY LEAD-IN WIRES 


— - 
LACQUERED WIRES 


INSTRUMENT WIRES 


Se ERO IGNER Sem 


COAXIAL CABLES 


_ — —_ ee mT 


UL LISTED APPLIANCE WIRES 
FOR 80 C, 90 C AND 105 C 


SPECIAL WIRES & CABLES 
TO SPECIFICATIONS 


CO of LE A hl 


a OS PS ME OE SAP Pe Fhe 


and commercial wiring 
specifications, Chester 


CALL OR WRITE TODAY FOR 
LITERATURE AND SAMPLES! 


craftsmanship, stressing its use of sys 
tems engineering as a creative design 
tool. Manufacturer produces ow: 
standard lines of industrial equipment 
and also custom-designs and manufac 
tures to industrial and military speci 
fications. Servo Corporation of Ame 
ica. 
No. 108, R« nquiry f 


ELECTROPLATED PALLADIUM, 
PLATINUM — Providing an analysis 
of the properties of electroplated pre 

cious metals, 1-page data sheet on elec- 
troplated palladium and electroplated 
platinum lists physical properties from 
atomic weight to reflectivity, and ele« 

trical properties from resistivity to spe 

cific magnetic susceptibility. Corro- 
sion-resistance is also discussed, along 
with hardness, electroplating specifica 
tions, and _ thickness requirements 
Cost of electroplating per sq ft is esti 
mated. Technic Inc. 

No. 109, 


SUBFRACTIONAL-HORSEPOWER 
D-C MOTORS 
d-c motors with outputs up to “4o hp 
and ratings from 6 to 115 volts d-c are 


Permanent-magnet 


described in a series of data sheets 
bound in a file folder. Suitable fo 
both aircraft and industrial applica- 
tions, units are available with radio- 
noise filters, gear heads and centrifugal 
blowers. Typical speeds, outputs, 
available mountings and other features 
are discussed. Barber-Colman Co. 
No. 110 Reader Inquiry Facilit 


Reader 
Inquiry 


Facility 


Postcard return cards are pro- 


vided on page 235 as a conven- 


ience to the reader in obtaining 


New Components and Materials 
Additional data from the sup- 
plier on any items reviewed. 


Literature for the Asking 
A copy of any manufacturer's 
publication reviewed. 


Feature Article Reprints 
Single copies of selected featur 
articles. 


Advertised Products 
More information on any prod- 


CHESTER case corp eee 


CHESTER, NEW Yor K 
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Silentbloc bushings - 


channel - Vibrex® fastners. 


FEBRUARY 


STOP VIBRATION 


right-at-the_drawing board! 








* From Vlas to Products wm Plastics and Rubber 


These are General Tire Industrial Products 
in Industry 


Silentbloc vibration and shock mountings - 
Silentbloc bearings - Oil & 
hydraulic seals - Bonded to metal rubber parts - 
Hydraulic brake parts - Metal stampings- Extruded 
& molded rubber - Extruded plastic - Polyester 
glass laminates - Sponge rubber - Glass run 
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General Tire’s Industrial Products 
Division can help you control vi- 
bration right at the design stage. 
A new comprehensive design guide 
on Silentbloc motion control prod- 
ucts offers data which enables you 
to choose a pre-tested unit for your 
particular product. 

Silentbloc rubber-in- meta! 
mounts and bushings soak up vi- 
bration and shock and correct 
misalignment for vears with no 
measurable fatigue. 

If your problem is out of the 
ordinary, General will build a 
Silentbloc mount to vour exact 
specifications. 

For free Silentbloc vibration 
guide write to The General Tire 
& Rubber Company, Industrial 
Products Division, Dept. E, 
Wabash, Indiana. 


WABASH reBIAMA 
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TEMPERATURE-HUMIDITY test chamber 
with automatic control of temperature from 
+500° F to —100° F and lower. 






























































ALTITUDE- TEMPERATURE-HUMIDITY 
cylindrical test chamber with completely 
automatic operation and recording; +500° 
F to —100° F, to 80,000 ft. and higher. 



















































































EXPLOSION chamber with double safety 
features for testing under explosive 
atmosphere conditions up to 50,000 ft. 


























American Research offers a complete line of 
Environmental Test Equipment for simulating 
conditions of high and low temperature, alti- 
tude, relative humidity, sand and dust, rain 
and sunshine, fungus, explosion, gas and air 
chilling, etc. @ Designed and built in a variety 
of sizes and ranges to meet all government 
specifications and individual requirements. 


Write for catalog 
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833 BROOK ST. BRISTOL, CONN. 













Associations 


Foundation Announces 
Machine-Tool Design Contest 


The James F. Lincoln Arc Welding 
Foundation is sponsoring a $12,000 
Machine Tool Design Award Program 
for the 15 best papers submitted on 
use of are welding in the design of 
either a component part or complete 
machine tool. 

The machine tool may either be a 
metal-cutting or metal-forming tool as 
defined by the National Machine Tool 
Builders’ Association. Work or equip- 
ment described must have been 
planned or executed in the period from 
Jan. 1, 1953, to July 15, 1955. The de- 
sign may be one that either has been 
manufactured or is planned for manu- 
facture. It may be either a redesign or 
a new design. 

The award program is opened to all 
persons in the United States and its 
possessions who have actually been 
engaged in the design or manufacture 
of the equipment described. A single 
author or a group of authors may sub- 
mit a paper. The program closes July 
15, 1955. 

Top award is $3,000; other main 
awards consist of $2,500, $2,000, 
$1,500, $1,000, and ten awards of 
$200 each. 

A booklet describing the program 
and how to participate is available 
from the James F. Lincoln Arc Weld- 
ing Foundation, Cleveland 17, Ohio. 






ASLE Annual Meeting 
to Hold 21 Sessions 


Forty-one papers have been tenta- 
tively scheduled for the tenth Annual 
Meeting and Lubrication Exhibit of 
the American Society of Lubrication 
Engineers, to be held April 13-15, at 
the Hotel Sherman, Chicago. 

Two Symposia will be held during 
the Meeting, one of which will be de- 
voted to “Fundamentals of Wear.” 
Other sessions will be devoted to Film- 
type Bearings; Properties of Lubri- 
cants; Present Thinking in Gear Lubri- 
cation; and related topics. 


Twenty-five Technical Societies 
Sponsoring Ninth 
Western Metal Congress 


Twenty-four technical societies are 
cooperating with the American Society 
for Metals in sponsoring the Ninth 
Western Metal Congress and Exposi- 
tion in Los Angeles, Mar. 28-Apr. 1. 
The Congress will be held in the Am- 


bassador Hotel; the 
Pan-Pacific Auditorium. 
Technical groups which have mad 
extensive progress in setting up thei 
Congress programs include the Ame 
ican Society for Metals, American 
Welding Society, Society for Nonde 
strictive and the Industria! 
Heating Equipment Association. 


Exposition, i 


Testing 


Among topics to be covered in ASM 
Sessions are: Titanium, Powder Metals 
High-Strength Steel, and New Form 
ing Methods for Sheet Metals. 

“Economic Progress Through Non 
destrictive Testing” will be the theme 
of the technical sessions scheduled by 
the Society for Nondestrictive Testing. 
Papers will cover industrial applica 
tions of general and destrictive test 
methods such as eddy-current instru 
ments, evaluation of precision beat 
ings by magnetic means, and related 
subjects. 

The American Welding Society is 
planning four days of technical ses 
sions. Other groups, including the In 
dustrial Heating Equipment Associa 
tion will also hold meetings. 

Other Societies co-sponsoring the 
Show and Congress include the Ameri- 
can Society of Heating and Ventilat- 
ing Engineers, American Society of 
Mechanical Engineers (Southern Cali- 
fornia section), American Society ot 
Refrigerating Engineers, and the In- 
stitute of Radio Engineers. 





Plans for National Nuclear Congress 
Announced by Engineers Joint Council 


Under the leadership of the Engi- 
neers Joint Council, organizations rep 
resenting more than 250,000 American 
scientists and engineers, have united 
in announcing a Nuclear Congress and 
Atomic Exposition, to be held Dec. 
12-17, 1955, in Cleveland. 

Described as the largest single proj 
ect yet undertaken by the combined 
U. S. engineering and scientific socie 
ties, both the Congress and Exposition 
have the active support of industry 
and government. 

Basic objective of the Congress is 
to launch a continuing program of in 
terchange of information on the de 
veloping applications of Nuclear Sci 
ence by the engineer. 

Among the co-sponsors of the Con 
gress are: The American Society 0! 
Mechanical Engineers, American In- 
stitute of Electrical Engineers, Ameri 
can Chemical Society, American Insti 
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Introducing the New Suit 


\ DYNASPEDE 


%  Stationary-Field Adjustable Speed = / 


Se. 


sg 





Augmenting the well recognized and widely used 
Dynamatic line of eddy-current couplings, brakes, 
| and drives, the new DYNASPEDE Liquid Cooled 

Stationary-Field Coupling offers a number of out- 

standing design and operational advantages. 


Principal design features include the mounting of 
the field section integral with the coupling frame, 
with the drum-ring rotating concentrically with the 
field. A toothed rotor (the output member) 
mounted concentrically with the drum. 


)YNAMATI[. ° 
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Eddy-Current Coupling 


es = 
At “are =. = “45 ea 
1" eee LS Re STs e- % 


KENOSHA, WISCONSIN © 
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* No brushes 


slip rings, or commutator 


* Completely enclosed; adaptable for 


operation under hazardous conditions 


%* Wide-range stepless speed control. 


* Reduced maintenance 


The absence of slip rings and brushes eliminates 
the possibility of arcing, and adapts DY NASPEDE 
to hazardous applications in explosive or corrosive 
atmospheres. Maintenance is materially reduced. 


The torque characteristics of the DYNASPEDE 
coupling are such that with uniform excitation, the 
torque curve continues to rise with increased slip. 
As is the case with all Dynamatic eddy-current 
couplings, DYNASPEDE provides a very wide 
range of stepless speed control. 


Send for Illustrated Descriptive Literature 


EATON MANUFACTURING COMPANY 


General Offices: Cleveland, Ohio 
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Gibsiloy UW-8 copper-tungsten 
contact assemblies used in 
General Electric Size 1 oil-im- 
mersed starter. 

























CONTACTOR LIFE 
DOUBLED 


by changing to 


TCS 
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General Electric Size 
1 oil-immersed con- 
tactor used in Size 1 
oil-immersed 
starter. 

























General Electric 
tests showed 
that fine silver 
contacts used sat- 
isfactorily in G. E. air contactors 
were subject to excessive wear 
when applied to oil-immersed 
starters. To overcome this 
trouble, General Electric tested 
copper-tungsten Gibsiloy UW-8 
in their Size 1 oil-immersed 
starter and found it provided 
more dependable service, longer 
life and less maintenance. 

In fact, the efficiency of Gib- 
siloy UW-8 contacts doubled 
the life of the contactor. 

Gibsiloy UW-8 withstood the 
severe and confined arcing in the 
starter Operation, with very little 
erosion. 

Similar advantages of Gibsiloy 
UW-8 can be enjoyed in tap 
changers, other starters and oil- 
immersed apparatus. Write for 
information, and let us help solve 
your electrical contact problems. 
The same experience in design- 
ing and producing electrical 
contacts which provided Gib- 
siloy UW-8 for the G. E. starter 
is available to you. 

Gibson Catalog C-520 is yours 
free. Write for it. 




























































































CONTACT GIBSON FIRST 
[ibsiloy 
SEE siant tte a 


8349 Frankstown Ave., Pittsburgh 21, Pa. 
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~ March 9-11 








Jan. 31-Feb. 4 
Meeting: 
Engineers, 


York. 


Winter General 
Institute of Electrical 
Hotel Statler, New 


Jan. 31-Feb. 4—Annual Commit- 


tee Week; American Society for 
resting Materials, Cincinnati, 
Ohio. 

Feb. 7 Twelfth Annual Machine 


Cleveland 


Engineering Societv, Cleveland 


Design Conference, 


Feb. 8-10 


torced 


fenth Annual Rein- 
Plastics Division Confer- 
ence; The Society of the Plastics 
Industry Inc., Hlotel Statler, Los 
Angeles. 


Feb. 10-12 
ference and 


Seventh Annual Con 

Electronics Show: 
Southwestern Region of the Insti- 
tute of Radio Engineers, Baker 
Hotel, Dallas, Tex. 


Feb. 17-18—Conference on Tran- 
sistor Circuits; jointly 
by the IRE 
on Circuit 


sponsored 
Professional Group 
Theory, the Science 
and Electronics Division of the 
AIEE, and the University — of 
Pennsylvania, at the University of 
Pennsylvania. 


March 1-3-—Joint Western Com 


puter Conference and Exhibit 
IRE, AIEE, and Association for 
Computing Machinery, Statler 


Hotel, Los Angeles. 


Third National Sym- 
posium on Electromagnetic Relays, 
Oklahoma A & M College, Still- 
water, Okla. 


March 21-24 ~Annual Convention 
and Radio Engineering Show; In- 
stitute of Radio Engineers, Wal- 










tute of Physics, American Nuclear So- 
ciety, and the 
Forum. 


Atomic 


Coordinating the complex organiza- 
tion of the Congress activities is the 
Engineers Joint Council, through Brig. 
General Stewart E. 
EJC Secretary. 


Major General George I. Back 
Made IRE Fellow 


For his leadership in the field of 
military communications and commu- 
nications 


system, 


Major 





Calendar of Meetings 


Industrial 


Reimel (retired), 


General 





ELECTRICAL 





dorf-Astoria and Kingsbridge Ar- 
mory, New York. 


March 28-29 -Materials Handling 
Conference; Subcommittee on Ma- 
terial handling, AIFE Hotel 
Cleveland, Cleveland. 


March 28-April 1——Ninth Western 
Metal Exposition and Congress, 
American Society for Metals and 
cooperating Pan-Pacific 
Auditorium and Hotel Congress, 
Los Angeles. 


societies 


April 6——-National Machine Con 
ference, co-sponsored by the Ma- 
cine Design Division and_ the 
Metropolitan Section, American 
Society of Mechanical Engineers, 
Gould Student Center, University 
Heights Campus, New York Uni 
versity. 


April 13-15 —Tenth Annual Meet- 
ing and Lubrication Exhibit; 
American Society of Lubrication 
Engineers: Hotel Sherman, Chi- 


cago. 


April 16-17--Semiannual Meeting; 
Packaging Machinery Manufac- 
turers Institute House, 
Chicago. 


Palmer 







May 7-15——Annual Meeting and 
Conference; The Society of the 
Plastics Industry, Inc., 
“Queen of Bermuda.” 


Cruise on 


May 10-11—Electric Heating Con- 
ference; the American Institute of 
Electrical Engineers LaSalle 
Hotel, Chicago 


May 26-27-—1955 Electronic Com- 
ponents Conference 


Hotel, Los Angeles. 


Ambassador 


George 1. Back, Chief Signal Officer 
USA, has been made a Fellow of the 
IRE. The award will be made at the 
1955 Annual Convention of IRE at the 
Waldorf-Astoria, New York. 


The Engineer and Communication— 
ASME Meeting Theme 


In the first of five national meetings 
to be held during 1955 to celebrate its 
75th anniversary, the American Society 
of Mechanical Engineers will hold ai 
all-day conference in New York de 
voted to the theme, “The Engineer an 
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TOUGH SPOTS ARE GOOD SPOTS FOR SIRVENE 


A tasteless, odorless gasket for a pressure cooker lid 

. .a gear box seal for an automatic ironer. . . a tub 
seal for a washer . . . there are countless places where 
Sirvene (synthetic rubber) is used in home appli- 
ances. Each is a specially engineered problem in- 
volving exact degrees of flexibility or hardness, with 
correct resistance to extreme temperatures, pres- 
sures, fluids, gases, abrasion and wear. 


If you need a molded part of unusual design for a 
critical application, the unmatched experience of 
Sirvene engineers is at your service. They will assist 


a GET the basic information on this versatile material. 


“Engineering with Sirvene” will be sent on request 
at no charge. 


a” 


you in design development, formulate the right 
compound, then produce the molded part in 
quantity with laboratory exactness. We will welcome 
the opportunity to work with you. 


SIRVENE 


SCIENTIFICALLY COMPOUNDED ELASTOMERS 


MANUFACTURING COMPANY 


1301 Elston Avenve SIRVENE DIVISION Chicago 22, Illinois 


Other C/R produce {s 


O1L SEALs: Shaft and end face seals for all types of lubricant retention and dirt exclusion * Conpor: Controlled porosity mechan- 


ical leather packings and other sealing products * Strvis: Mechanical leather boots, gaskets, packings and related products. 
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MOTODRIVE combines 
motor, speed varying 
mechanism and reduc- 
tion gears in single, com- 
pact unit. Speed varia- 
tions 2:1 to 6:1. Sizes to 
40 hp. Also available in 
fractional sizes with 10:1 
ratio. 
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matic operation 








REEVES Vari-Speed Motodrives provide the exact speeds required for 
maximum production and efficiency on this bank of six Waterbury-Farrel 
cold heading machine installation in the P. R. Mallory plant in Indianapolis, 


machines wil] Produce 





VARI-SPEED MOTOR PUL- 
LEY converts any con- 
stant speed motor to an 
accurate, variable speed 
drive with 4:1 ratio. Rug- 
ged, dependable— 
Sizes to 15 hp. VARI- 
SPEED JR. available for 
light machinery. 


REEVES PULLEY COMPANY 


VARIABLE SPEED TRANS- 
MISSION for providing in- 
finite, accurate speed 
flexibility over a wide 
range—2:1 to 16:1. Es- 
pecially adaptable for 
heavy duty application. 
Fractional to 87 hp. 


- COLUMBUS, 
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more at less cos? with — 





@ Whether your production problems involve manual or auto- 
. . . REEVES complete line of Variable Speed 
Drives and Controls will deliver the exact speed required for each 
operation, each operator, under every changing condition of 
method or material. REEVES Speed Control is positive and ac- 
curate to a fraction of an RPM. 

Let a REEVES Speed Control Engineer show you how you can 
make your machines... your operations . . . more efficient, more 
economical, more profitable—now! Write today for complete 
details. Specify EM16-L. 


Only REEVES offers you a complete line of 
Variable Speed Drives and Automatic Controls! 





AUTO-PNEUMATIC CON- 
TROL with linear output 
speeds is but one of a 
complete line of auto- 
matic controls designed 
and engineered to oper- 
ate your machines more 
efficiently, more profit- 
ably, automatically. 


INDIANA 








the World of Communications.” 

Marking the day in which initial 
plans were laid for the founding of 
the Society, the conference will con- 
sist of three sessions, one in the morn 
ing limited to invited members and 
guests of the Society, an afternoon 
panel session at the Engineering So- 
cieties building, and an _ evening 
banquet. 

In the panel session, Edgar Kobak, 
formerly vice president, McGraw-Hill 
Publishing Co., will discuss “The En- 
gineers Communications with Those 
Outside His Profession.” “What the 
Engineer has Meant to Communica- 
tions” will be discussed by E. W. 
Engstrom, executive vice president, 
Radio Corporation of America. Also 
participating in the session will be 
Ormond J. Drake, New York Univer- 
sity, who will talk on “The Engineer's 
Personal Communications Through 
Writing and Speaking,” and James G. 
Lyne, Simmons-Boardman Publishing 
Co., who will talk on: “The Engineer’s 
Communications With Other Engi- 
neers.” 

Included in the morning session will 
be an address by David W. R. Morgan, 
president of ASME and a vice presi- 
dent of Westinghouse Electric @orp. 
Greetings will be presented by asso- 
ciations and societies representing the 
various communications media and 
fields. 

Highlight of the banquet will be 
an address by Vannevar Bush, presi- 
dent, The Carnegie Institution of 
Washington, who will speak on “Com- 
munications—Where Do We Go From 
Here?” 

Approximately 900 engineers, edi- 
tors and other experts in communica- 
tions, are expected to attend the meet- 
ing. 

The following four National Meet- 
ings will consider: “The Engineer and 
the World of Education”; “The Engi- 
neer and the World of Government”; 
“The Engineer and the World of Sci- 
ence”; “The Engineer and the World 
of Commerce and Industry.” 


U. S. Lags in International 
Standardization Activities 


The United States ranks 13th among 
the national standards organizations of 
34 nations in its degree of participation 
in international standardization work. 

Vice Admiral George F. Hussey, Jr.. 
USN (retired), managing director of 
the American Standards Association, in 
a report compiled on international 
standards work for 1954, points out 
that the United States is still lagging 
far behind other countries. 

Admiral Hussey declared: “Last 
vear we were eighteenth among the 34 
nations involved’ in __ international 
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is ‘‘engineered’ into 
Waterbury Phosphor Bronze & Nickel Silver 


























You can expect uniformly successful re- 
sults from every coil of Waterbury Rolling 
Mills Phosphor Bronze and Nickel Silver. 
Here is the reason why. 

WATERBURY’S QUALITY CONTROL keeps 
a close watch on the metal from 
composition, through processing to ship- 
ment. Raw materials are carefully selected, 
combined and processed under the 
constant scrutiny of Waterbury’s 
metallurgical laboratory. This assures a 
consistency of grain size and structure plus 
physical and electrical properties that 
give you uninterrupted success in 
your application. 

Remember also, that Waterbury’s 
metallurgical experience is available to 
help you on specific problems. 

Specify Waterbury Rolling Mills 
phosphor bronze and nickel silver. 

You can order it from the office nearest 
you. You'll get fast delivery too. 





WATERBURY ROLLING MILLS, INC. Established 1906 

Main Office: Waterbury, Conn. °¢ Plaza 4-5131 

New York City Area Rep.: J. A. Wilson Metal Products Co., 350 Madison Ave. * VAnderbilt 6-1246 
Chicago Representative: General Steel Warehouse Co., Inc., 1830 Kostner Ave. * BElmont 5-4266 
Philadelphia Area Representative: John McNichol, 16 West Mill Rd., Flourtown, Pa. * WHitemarsh 8-1869 
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PERFORMANCE 





SLIP RINGS 
...AND SUP RING ASSEMBLIES 





BRUSHES — CONTACTS — ASSEMBLIES 


Use SILVER ee for appli- 


EXTENSIVELY USED IN: 


SELSYNS * GUN FIRE CONTROLS 
ROTATING THERMOCOUPLE and 
STRAIN GAGE CIRCUITS . 
ROTATING JOINTS * DYNAMOTORS 


Wide range of grades available for 
standard and special applications. 


Chee Graphalloy Produda 


Oil-free, self-lubricating Bush- 
ings ond Bearings (applicable 
—100° to +300° F.; with ex- 
ponsion coefficient half that 
of steel! will not seize shoft ot 
tow temperature); oil-free 
Piston Rings, Seal Rings, 





Thrust and Friction Washers, 
Pump Vanes. 


ge 





TE METALLIZING CORPORATION 
| 1059 Nepperhan Ave. » YONKERS, NEW ae 


| Oo Please send date on Graphalloy BRUSHES and CONTACTS. 
OC Send data on BUSHINGS 


NAME & TITLE 








standards work. This year we moved 
to the thirteenth place. We may view 
this in terms of a favorable trend, but 
more than a trend is needed.” 

France leads the U. S. in interna- 
tional standards activities by partici- 
pating in almost triple as many ISO 
committees as this country. The United 
Kingdom, which participates in the 


work of 72 committees, leads in the 


number for which it serves as the sec-, 


retariat nation. Russia's participation 
in the work is 15 per cent above that 


of the U. S. 


Ethics, Education, Management 
Sessions Set for AIEE Winter Meeting 


Symposia and panel discussions 
on engineering ethics, education and 
management will be held during the 
five-day Winter General Meeting of 
the American Institute of Electrical 
Engineers, Hotel Statler, Jan. 31-Feb. 
4. A total of 93 sessions, symposia 
and panel discussions, at which more 
than 400 papers will be presented, are 
scheduled. 

At the engineering code of ethics 
session papers will be presented on: 
“Ethics for the Engineering Profes- 
sion,” by T. M. Linville, General Elec- 
tric Co.; also, “Canons of Ethics for 
Engineers—Their History and Future 
Importance,” by R. E. Argersinger, 
Stone & Webster Engineering Corp. 

A panel discussion on the ASEE re- 
port on Evaluation of Engineering Ed- 
ucation—Its Relationship to Electrical 
Engineering, will discuss: “The Back- 
ground of the Report and Its Conclu- 
sions,” by L. E. Grinter, University of 
California; “Implications for Electrical 


Engineering Curricula,” by J. F. Cal- 
vert, University of Pittsburgh; and 
“Implications for Industry,” by G. E. 


Moore, Westinghouse Electric Corp. 

Among the papers to be presented at 
the management session is: “An En- 
gineering Society's Responsibilities in 
the Management Field,” by L. E. New- 
man, General Electric Co. 

In a fourth session the place of phys- 
ics in the electrical engineering cur- 
riculum will be considered in papers 
to be delivered by leading engineering 
educators. 


Electronic Equipment Manufacturers 
Plan Annual Meeting 


Preliminary plans are being drawn 
for the fourth general membership 
meeting of manufacturers of commer- 
cial and military electronic equipment 
and components, to held at the 
Roosevelt Hotel York City, 
March 20. 

The meeting will serve as a forum 
for electronic manufacturers who are 
members of the RETMA Technical 
Products Division and receive services 
from the Association’s Government Re- 
lations Department. It is anticipated 
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Durakool 


the 


STANDARD 


of Quality, 
Durability and Life 








Years of 


trouble-free per- 


formance on the most diffi- 


cult of assignments have won 


top recognition for Durakool 
Mercury Tilt Switches. High 


temperatures, fast 


cycling 


and 24 hour schedules taken 


in stride. 7 


to 65 
Bulletin 


sizes, | 


Send for 


amperes. 


§25. 






WITHSTANDS 
HIGH 3 
TEMPERATURES _ 





See telephone directory for local 
distributor or write 


DURAKOOL, INC., Elkhart, Indiana 


Durakool 


ALL-STEEL MERCURY SWITCHES 








MANUFACTURING 





a Unirep TransrormMeR Company, New York, manufactures 
high reliability transtormers ranging from one-third ounce sub- 
miniatures to units weighing several hundred pounds. They recently 


shipped their ten millionth military transformer. 


ak 


> Ls ' 


At UTC a great deal of the credit for their present position of lead- 


ership goes to the engineering and quality control staffs and the best 


of laboratory facilities. These are supplemented by a separate Material Testing |_aboratory where all 








Natvar Products 





® Varnished cambric—cloth and tape 





*® Varnished canvas and duck 





® Varnished silk and special rayon 





* Varnished—Silicone coated Fiberglas 





* Varnished papers—rope and kraft 
® Slot cell combinations, Aboglas® 














* Vinyl coated—varnished—lacquered 
tubing and sleeving 

* Extruded vinyl tubing and tape 

® Styroflex® flexible polystyrene tape 


© Extruded identification markers 


Ask for Catalog No. 23 
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electrical insulating materials are evaluated. Natvar Seamless 
Bias Varnished Cambric is used because it consistently meets 
requirements. Natvar Varnished Tubing and Straight Cut 


Varnished Cambric are also used. 


Natvar flexible insulations are dependably uniform no matter 
when or where they are purchased. They are available either 


from your wholesaler’s stock or direct from our own. 


NATTY AR consonsnon im 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


207 RANDOLPH AVENUE @ WOODBRIDGE, NEW JERSEY 
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NOW... 


COLD-ROLLED SHEETS 


Cold-rolled sheets are now being pro- 
duced at Newport... our answer to 
a long-time demand by customers who 
find our hot-rolled products meet their 
most exacting requirements in quality, 
Taree ham M Sade Me batt Ml ttc ol c 


being rolled on a reversing cold mill just PRODUCTS OF 


installed as part of our continuing pro- 
gram of expansion and modernization. 
NTT pace mello MUS 4 el-tel ule Mn aT 
facilities and methods, Newport is stra- 


NEWPORT STEEL 


Cold-Rolled Sheets 

Hot-Rolled Steel in Coil 
Hot-Rolled Pickled Steel in Coil 
Hot-Rolled Sheets 


tegically located in the heart of the 
nation’s greatest industrial growth—a 
dependable source for all the products 
listed here. You will profit by discussing 
your requirements with Newport before 
you buy more steel. 


Hot-Rolled Pickled Sheets 
Galvanized Sheets 
Galvannealed Sheets 
Colorbond Sheets 
Electrical Sheets 

Alloy Sheets and Plates 
Electric Weld Line Pipe 
Roofing and Siding 

Eave Trough and Conductor Pipe 
Culverts 
ECONOMICAL WATERAIL DELIVERY 


Newport Steel is situated on the Mississippi-Ohio River 
system and the great Cincinnati rail hub. With the advan- 
tage of location, new river barge facilities and seven major 
railroads, Newport gives eco- 

dependable delivery 

to the entire area of the Middle 

West and South 


nomical, 


CORPORATION 
NEWPORT, KENTUCKY 


A SUBSIDIARY OF MERRITT-CHAPMAN & SCOTT CORPORATION 
/ 


/ 


/ 
YOUR CONFIDENCE IS JUSTIFIED WHERE THIS FLAG FLIES l / 








that all sections of the Division and 
most committees of the Departmeit 
will hold meetings that day, open to al] 
RETMA members and guests. 
Direction of the meeting is under 
the joint chairmanship of Frank D. 
Langstroth, The Magnavox Co., Fort 
Wayne, Ind., and L, A. Connelly, Ra 
dio Corporation of America, Camden, 
N. J., representing the Technical 
Products Division and Government Re- 
lations Department, respectively. 


Pressure Sensitive Tape Council 
Defines Objectives 


Aims and objectives of the Pressur 
Sensitive Tape Council are described 
in a newly released brochure. 

Also described are the activities o! 
the four committees which were es 
tablished to accomplish these aims and 
objectives. Among them is one devoted 
to standards of nomenclature and test 
ing, development of improved test 
methods, and maintaining liaison with 
government and other agencies con- 
cerned with product standards. 

The brochure describes the Coun 
cil as a “trade association . . . of man- 
ufacturers who produce and market 
pressure sensitive cloth and paper 
tapes. The Council is not concerned 
with surgical or medical, cellophane, 
acetate fibre or plastic film tapes.” 

Members of the Council are listed 

Individuals or firms interested in 
securing a copy of the brochure should 
write to the Secretary-Manager, Mr. 
R. G. Breeden, The Pressure Sensitive 
Tape Council, Glenview, IIl. 


Speight Joins ASTM 


Frank Y. Speight has joined the staff 
of the American Society for Testing 
Materials as assistant technical direc- 
tor. He will be located at ASTM head 
quarters in Philadelphia. 

For the past 8 years, Mr. Speight has 
been on the staff of the National Acad- 
emy of Sciences, National Research 
Council, Advisory Board on Quartet 
master Research and Development, as 
assistant to the executive director. Pre 
viously, he had been engaged in plas- 
tics development with the American 
Cyanamid Co. 

His duties with ASTM will be tech 
nical and editorial in nature, with earl) 
assignments including staff contacts 
with Committees D-9 on Electrical In 
sulating Materials and D-20. on 
Plastics. 


Theme Set for 
Machine Design Conference 


“New Development and Opportun 
ties for Profit in Machine Design” will 
be explored at the 12th Annual M: 
chine Design Conference, to be held 
at the Cleveland Engineering Societ 
Feb. 7. All-day sessions will embrace 
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FASTENER 


h © FACILITATES NESTING 
of sheet metal stampings 


: ® ELIMINATES DAMAGE 
due to welded or 


f 
staked studs / Not this 


Welded or staked studs are easily 
damaged in transit from one de- 
partment to the next or during 
processing, painting, polishing, 
etc. The bolts themselves can 
Cause serious damage, denting, 
scratching or chipping painted or 
polished surfaces. 





But this 


QUICKEY SNAPS IN just before 
final assembly . . . allows finished 
parts to be nested for economical 
transportation without protruding 
studs of any kind. Installed at the 
last moment, every Quickey is 
perfect. If damaged during later 
assembly operations, any Quickey 
can be removed and replaced 
easily and quickly, even in blind 
assemblies. 





Like thousands of other fasteners and 
g He ; T — D al CS A & cod allied devices, designed and manufac- 
tured by United-Carr, Quickey helps 
speed assembly and cut costs. Avail- | 
FASTENERS able ina complete range of sizes and 
in volume quantities; further details 
on request. 





c MAKERS OF 





UNITED-CARR FASTENER CORPORATION, CAMBRIDGE 42, MASSACHUSETTS 
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IRIDITE 


Here’s peak corrosion protection combined with 
conductivity, weldability and solderability. Here’s 
a finish that holds paint firmly, prevents underfilm 
corrosion. Here’s a line of attractive final finishes 
to add quality and sales-appeal. Here’s Iridite ... 
and here’s how you can use it: 


AND CADMIUM you can get highly corrosion resistant 
finishes to meet any military or civilian specifica- 
tions and ranging in appearance from olive drab 
through sparkling bright and dyed colors. 

Iridite brightens copper, keeps it tarnish-free; also 
lets you drastically cut the cost of copper-chrome 
plating by reducing the need for buffing. 

Iridite gives you a choice of natural aluminum, a 
golden yellow or dye colored finishes. No special 
racks. No high temperatures. No long immersion. 
Process in bulk. 

Iridite provides a highly protective film in deepen- 
ing shades of brown. No boiling, elaborate cleaning 
or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature by dip, brush 
or spray. No electrolysis. No special equipment. No exhausts. No specially 
trained operators. Single dip for basic coatings. Double dip for dye colors. 
The protective Iridite coating is not a superimposed film, cannot flake, 
chip or peel. 

WANT TO KNOW MORE? We'll gladly treat samples or send you complete data. Write 


direct or call in your Iridite Field Engineer. He's listed under "Plating Supplies” in your 
classified telephone book. 


PNG Cato 


INCORPORATED 


4004.06 E. MONUMENT STREET e BALTIMORE 5 MD 


Iridite is approved 
under government 
specifications 
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seven areas of interest, covered by na 
tionally known authorities. 

Under review will be: “New Ma 
terials,” “Design for Appearance,” 
“Steps in Solving a Typical Design 
Problem,” and related subjects. 

Complete program and registration 
information may be obtained from the 
Cleveland Engineering Society, 2136 
East 19th St., Cleveland 15, Ohio. 


J. C. Wilson, Jr., to Head RWMA 


At its Annual Meeting, held recently 
in Detroit, the Resistance Welder 
Manufacturers’ Association elected as 
president J. C. Wilson, Jr., Acro 
Welder Manufacturing Co., Milwau- 
kee, Wis. New vice president is David 
V. Uihlein, Banner Manufacturing Co. 
also in Milwaukee. 

Technical and research activities of 
RWMaA will be under the supervision 
of J. F. Deffenbaugh, Federal Machine 
and Welder Co., Warren, Ohio, who 
is the new chairman of the Associa- 
tion’s Technical Committee. 

Mr. Deffenbaugh will supervise the 
continued revision of the RWMA Man- 
ual, which is now being rewritten and 
extensively enlarged; the development 
of additional technical bulletins; re- 
vised standards and specifications, and 
several research programs being con 
ducted on behalf of the Association at 
universities in Ohio and Texas. 


SIPMHE Adds Two New Chapters 


Two new divisions of the Society of 
Industrial Packaging and Materials 
Handling Engineers, national profes- 
sional and technical group, have been 
formed recently, bringing the numbe: 
of Chapters to a total of eighteen. The 
two new groups are the Southwestern 
Division, covering the state of Texas, 
with headquarters in Dallas, and the 
Central Pennsylvania Division, cover- 
ing the Harrisburg, Pa., area. 


SPI Reinforced Plastics Conference 
to Meet in Los Angeles 


The Tenth Annual Reinforced Plas- 
tics Division Conference of The So- 
ciety of the Plastics Industry, Inc., will 
be held Feb. 8-10, in Los Angeles, at 
the Hotel Statler. 

Marking the first cenference of a 
national division of SPI on the West 
Coast, the three-day meeting will fea- 
ture talks on a variety of subjects by 
fabricators of reinforced-plastics prod- 
ucts, including housings for machinery 
and equipment. 


Each of the four Multiple Reprints now 
available (see reviews on page 238) is 
obtainable at reduced cost in quantity. 
For quantity prices and ordering in- 
formation see page 238. 
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1. AXIOHM* Used in electronic equipment requiring miniature power resis- 
tors. 2. FIXED VITROHM* Used for voltage dropping and current limiting. 
3. ADJUSTOHM* Gives circuit adjustability for voltage dividing or regulating 
purposes. 4. NON-INDUCTIVE* For low inductance and distributed capaci- 
tance in high frequency circuits. 5. PLAQOHM* Used in compact, high fre- 
quency electronic equipment. 6. DISCOHM* A miniature resistor for low 
inductance values and distributed capacitance. 7. STRIPOHM* For compact 


Ward Leonard Vitrohm resistors will 
hest meet your every requirement 


* The eleven resistor types shown above (seven of them 
stock resistors) represent the most complete line ever offered 
by any manufacturer. 

We carefully control every step in the manufacture, and 
run more than 19 separate inspection checks on every single 
resistor we produce to make sure it will perform as rated, 
even under the most adverse conditions. 

That’s why you can depend on the performance of every 
Ward Leonard resistor you use. 

We also maintain a stock of component parts so that 
made-to-order resistors may be quickly assembled to meet 
your special requirements. 

For full information on Vitrohm resistors, write for our 


aviation, communication and navigation equipment. 8. RIBFLEX Used in cir- 
cuits where high wattage must be dissipated in small space. 9. FERRULE 
TERMINAL For rapid interchangeability of resistance values or resistor replace- 
ment. 10. SCREW BASE With an Edison screw base for mounting to provide 
rapid means of changing resistance. 11. BRACKET TERMINAL Has leads 
silver brazed to brackets for easy interchange or renewal of unit. 


*These are stock resistor types 


WARD LEONARD IS THE ONLY MANUFACTURER that makes its own ceramic 
cores, Vitrohm enamel and terminals. Even our resistance wire is 
specially drawn to Ward Leonard’s own rigid specifications. 


Catalog 15, to Ward Leonard Electric Company, 150 South 
Street, Mount Vernon, N. Y. 





wee 
7S ue 


If it’s performance you're looking for, check these exclusive 
features of Ward Leonard’s complete line (25 through 300 
watts) of Vitrohm ring rheostats: 


Watt Total Approx. Number 

Rating Resistance* of Steps 
(based on Min. Max. at Min. at Max. 
The “twin” contact shoes of sintered material assure uni- 300°C Rise) Ohms ohms ohms 


form contact pressure and unusually smooth, trouble-free 
operation. 
Special alloy resistance wire is toroidally wound on core 
and held permanently secure by the Vitrohm vitreous enamel. 
Core and base are molded of highest quality ceramic mate- 
rials and bonded together by Vitrohm enamel. 


Whether your product is heavy industrial apparatus, sensi- 


10,000 


tive electronic equipment, or a simple appliance requiring 


rheostats, you'll get more accurate, dependable performance 
per dollar from the Vitrohm ring line. Write for data-packed 
bulletins to Ward Leonard Electric Co., 150 South St., Mount 
Vernon, New York. 


* Wide range of resistance values stocked for immediate shipment. 





WARD LEONAED 3 wera 








































































Book 


Reviews 


Anti-Friction Bearings, by Hudson T. 
Morton, produced by photo-offset 
in spiral loose leaf binder. Published 
by H. T. Morton (President, Morton 
Bearing Company), P. O. Box 355, 
Ann Arbor, Mich. 395 pages, $7.75. 





This is probably the most complete 
textbook published in America cover- 
ing all important facts about ball and 
roller bearings. By using the photo- 
offset technique the author has been 
able to reproduce a_ tremendous 
amount of data from every source 
that might have something to con- 
tribute. The technique lends itself to 
reproduction of old patent drawings, 
as well as to association standards and 
bearing manufacturers’ engineering 
manuals. In this way the author has 
been able to amass the best in engi- 
neering analysis that has appeared 
both here and abroad over a period 
of many years. Now president of his 
own company, the author had spent 
25 previous years as an engineer with 
the Hoover Ball and Bearing Co. and 
The Fafnir Bearing Co. 

The book opens with a history of 
bearing design and follows with type 
descriptions of ball bearings, several 
types of roller bearings, including 
needle, and thrust bearings. Seals and 
shields are covered in another well 
illustrated chapter. A brief section is 
devoted to bearing materials. Standard 
bearing identification code, dimen- 
sions and tolerances are presented in 
tables conforming to AFBMA data. 

Load capacities of bearings are 
analyzed first from the point of view 
of basic theory, going back to the 
original Stribeck and Hertz equations. 
Other design factors such as computa- 
tion of radial and axial yield under 
load are also presented. The applica- 
tion engineer will find a great deal of 
value in the chapter on Bearing Selec- 
tion which begins with a series of com- 
putations of bearing loads derived 
from belts, gears, centrifugal force and 
ends up with selection of bearing size 
lor a given speed and life desired. 
Fatique life is discussed in a separate 
section. Bearing mounting data fol- 
lows, including shaft and housing fits, 
shoulder heights, locknuts, etc. A 
chapter is devoted to lubrication. The 
book concludes with an informative 
listing of bearing companies and bio- 
graphies of the early leaders in the 
industry. This book is crammed full of 
facts and is obviously a labor of love. 
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MODEL S-15-A 


TWO IDENTICAL 
INDEPENDENT 
OSCILLOSCOPES 
WITH COMMON 
TIME BASE 






si 
ANOTHER EXAMPLE of Wiceman PIONEERING... 


The WATERMAN TWIN POCKETSCOPE, model S-15-A, presents a 
new concept in multiple trace oscilloscopy with independent vertical channels 
each having a sensitivity of 10 millivolts rms/inch, and a response within 
—2 db from DC to 200 KC—a pulse rise time of 3 microseconds. These features 
combined with the provisions for intensity modulating either, or both, traces, 
results in greater flexibility. The sweep generator is operated either in the 
repetitive or triggered mode from 0.5 cycles to 50 KC with synchronization 
polarity optional. All attenuators and gain controls are of the non-frequency 
discriminating type. Remember that port ability has not been overlooked! 
The amazing small size of the S-15-A tips the scales of opinion heavily in its 
favor. Imagine, all of these essential characteristics in an instrument weigh- 
ing only 1614 lbs. You can carry it to any job, anywhere! 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE WATERMAN PRODUCTS INCLUDE 


$-4-C SAR PULSESCOPE® 

$-5-A LAB PULSESCOPE 

$-6-A BROADBAND PULSESCOPE 
S-11-A INDUSTRIAL POCKETSCOPE® 
$-12-B JANized RAKSCOPE® 
$-14-A HIGH GAIN POCKETSCOPE 
$-14-B WIDE BAND POCKETSCOPE 
$-15-A TWIN TUBE POCKETSCOPE 
RAYONIC® Cathode Ray Tubes 

and Other Associated Equipment 
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look good from any angle 


Whether you're angling for a new product de- 
sign, re-designing an established product, or 
casting for fresh design ideas for a functional 
part or decorative trim ... take a good look at 
Nickeloid pre-plated Metals. Reflected in their 
gleaming, durable finishes of chrome, nickel, 
copper and brass you will find a whole new 
realm of exciting design possibilities. You will 
find, too, many design success stories which re- 
sulted when Nickeloid Metals were considered 
in the pre-design stage, to take full advantage of 
their versatility and their lower production cost. 


NICKELOID METALS 


“Materials for Product Development- 
1954,” Proceedings of the Basic Ma- 
terials Conference, Second Basic 
Materials Exposition, Chicago, May 
1954; Clapp & Poliak, Inc., 34] 
Madison Ave., New York. 159 pps, 
$7.50. 


This title describes adequately the 
scope of this book. Some thirteen pa 
pers seek to cover the broad range of 
basic materials under the following six 
classifications: Materials of the Future 
New Metal-Forming Processes (such 
as precision castings, powder metal 
lurgy, forging, extrusion and stamp 
ing); Nonmetallic Materials (including 
plastics, carbon-graphite, ceramics and 
glass); Joining (emphasis on adhesives 
and adhesive bonding of metals and 
plastics); Corrosion Protection; and 
Materials Management. 

To be candid, the quality of the 
papers reprinted here is variable—som« 
are good, others are superficial. The 
metals fare better than the nonmetals 
As a substitute for actual attendance 
at the conference, an investment of 
$7.50 for this book may be justified 
but in competition with other cur 
rently available technical works 01 
materials, the going becomes pretty 
tough. 


Engineering Analysis, by D W. Ver 
Planck and B. R. Teare, Jr. John 
Wiley & Sons, Inc., New York 16 
344 pp. $6.00. 


The philosophy of solving engineering 
problems by what is known as the pro 
fessional method forms the subject 
matter of this book by two members of 
the faculty of Carnegie Institute of 
Technology. It outlines the processes 
by which an experienced engineet 
translates the circumstances of an en 
gineering situation into mathematical 
language, and the means of interpret- 
ing the mathematical result so that it 
may serve a useful purpose. Numerous 
situations in many engineering fields. 
with emphasis on electrical and me- 
chanical engineering, are presented 
for solution. The book was written pri 
marily as an aid in teaching courses in 
engineering analysis. As such it covers 
a broad range of engineering funda 
mentals and their application to a wit 
variety of problems. 


Alternating-Current Machines (Third 
Edition) by A. F. Puchstein, T. C 
Lloyd and A. G. Conrad. John 
Wiley & Sons, Inc., 440 Fourtl 
Ave., New York, $8.50. 


Beginning with transformers, _ this 
book explains how to understand, test. 
predict and calculate the performance 
and behavior of the most important 
classes of a-c power machinery. This 
third edition is not changed greatly in 
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Design with 


Pittsburgh 
Fiber Glass 


Component parts made of rubber, plastics 
or paper take on new, important strength 
and additional dimensional stability when 
you specify Pittsburgh Fiber Glass as a 
reinforcement. 

In housing and structural parts, you'll 
add excellent dielectric strength when rein- 
forcing cloth containing Pittsburgh Fiber 
Glass is specified for laminates used in 
making such parts. 

Yes, the design trend is to fiber glass 
reinforeements—and specifically, to Pitts- 
burgh Fiber Glass, because of its exceptional 
quality. Manufacturers and molders alike 


oe i at 
FIBER GLASS 
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PITTSBURGH 


GLASS 


have discovered that advanced PPG produc- 
tion methods produce yarn and reinforce- 
ments that assure easier fabrication, 
improved product quality. 

Be sure of reinforcement quality in your 
components by specifying Pittsburgh Fiber 
Glass. For complete information and tech- 
nical staff assistance, write our executive 
offices or sales offices in Chicago, Cincinnati, 
Cleveland, Detroit, Houston, Los Angeles, 
New York, Philadelphia or St. Louis. 
Pittsburgh Plate Glass Company, Fiber 
Glass Division, One Gateway Center, Pitts- 
burgh 22, Pennsylvania. 
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ELECTRIC MOTORS 


the choice of leaders 


in industry 


Heres why the Wagner Type [22 


the [e2 ight [< ind of motor for your 


A lot depends on the motor you specify to power 
your product. The selection of a Wagner Motor 
will assure: 

Customer Acceptance — that results from the 
recognition of a motor built by a manufacturer 
with a proven reputation for quality motors... 
Customer Satisfaction — that results from uni- 
form trouble-free performance and long- 
life operation... 

Customer Service— possible only when the motor 
manufacturer has the ability and the organization 
to provide immediate repair parts and service, 
when and where they’re needed. 

The Wagner Type RK Capacitor-start in- 
duction motor meets these requirements and 


offers the additional advantages shown at the 
right. That’s why the RK is first choice of many 
leading manufacturers of machines and equip- 
ment that require single-phase motors in fraction- 
al or integral ratings up through 5 hp. 

When you standardize on Wagner Motors—you 
get the advantages of a liberal warranty... of 
nationwide service facilities, with on-the-spot 
service, replacement motors and parts available 
from 25 Wagner-owned Service Branches and 
more than 850 Authorized Service Stations. You 
can also choose from a wide variety of types and 
sizes—single-phase or polyphase—(from 1/125 
to 400 hp). Bulletin MU-185 gives complete 
information—write for your copy. 


WAGNER ELECTRIC CORPORATION 
6454 Plymouth Avenue «+ St. Louis 14, Mo., U.S.A. 


BRANCHES 


IN 32 PRINCIPAL CITIES 
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NEW 56 FRAME RESILIENT MOUNTING 


This Wagner Type RK is shown in the new 56 frame 
that is used for 3, Y2 and % hp ratings. The resilient 
mounting offers unusual freedom from vibration and 
noise. Smaller fractional ratings, and integral sizes 


from 1 through 5 hp, are also available. 


NEW 56 FRAME WITH WELDED RIGID BASE 


Wagner rigid base Type RK motor, in the new 56 
frame size. The formed steel base is securely welded 
to the rolled steel frame to produce a strong, rigid 
assembly that will not get out of alignment. Type 
RK is also available with machined end plates for 


flange mounting. 


Capacitor-Start Motor is 


| Single-phase applications 


THICK ROLLED STEEL FRAMES 


Frames for these motors are made of thick rolled steel, 
with machined beads on each end which accurately 
position the end plates. The frames have no openings, 


and are treated inside and out to prevent rusting. 


LONG-LIFE CENTRIFUGAL SWITCH 


These motors are equipped with the Wagner-made 
quick-break switch that disconnects the starting 
winding and capacitor from the line when the motor 
approaches operating speed. It will make over a 
million starts and stops without trouble — your as- 

surance of years and years 


of unfailing performance. 
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¢ Aluminum 
®* Magnesium 
e Zinc 


Die Castings 


Ten YEARS of dynamic growth—based on customer con- 
fidence and satisfaction—suggests that Paramount presents 
your type of die casting service. 


Facilities include (1) a staff of sales engineers that func- 
tion as customer’s engineers; (2) a completely equipped 
tool and die department; (3) metallurgical control; (4) 
modern die casting equipment with wide range of capacities; 
(5) complete machining and finishing departments for any 
necessary secondary operations. 


From blue print to final delivery, Paramount is geared 
to handle every phase of the job—to your satisfaction. For 
further information, write 


PARAMOUNT DIE CASTING CO., St. Joseph 5, Michigan 





form from the previous editions. Hoy 
ever, the approaches to the theories of 
some of the machines have been modi- 
fied. Significant changes are noted in 
the more detailed developments of 
equivalent circuits, vector diagrams, 
methods of calculating the cross-axis 
voltages of synchronous machines and 
the equations describing the oscilla- 
tions of synchronous motors. Both the 
double-revolving-field theory and the 
cross-field theory have been retained 
for single-phase induction motors and 
additional material has been added to 
the latter to clarify the polarities of 
the transformer and speed voltages. 

Additional material is provided on 
adjustable-speed drives, rectifiers and 
self-synchronous machines. Methods 
of determining the constants of syn- 
chronous machines have been added. 
The nature of short-circuit currents 
in alternators has been explained on 
the basis of the constant flux-linkage 
concept. 


Manufacturers 


Publications 


For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letter head. 
mentioning ELECTRICAL MANUFACTURING 
as your source. See “Literature for the 
Asking” on page 230 for other publica- 
tions available through the Reader In- 
quiry Facility. 


SERVOMECHANISM DESIGN -— 
First issue of “Cook Technical Re 
view,” containing over 100 pages is 
devoted to articles and papers dis- 
cussing original work done by staff 
members of Cook Research Labora- 
tories on servomechanism design and 
analysis and applications of nonlineat 
techniques to servomechanisms. Titles 
include: Analog Computers for Servo 
Problems; Electromechanical Lead 
Networks for A-C Servomechanisms 
and_ Stabilizing Servomechanisms 
Other subjects covered include: Non 
liner Techniques for Improving Serv: 
Performance; Multiple Mode Opera 
tion of Servomechanisms; Application 
of Nonlinear Techniques to Servo 
mechanisms; and Design Considera 
tions of a Saturating Servomechanism 
A charge is made for this publication 
copies may be obtained for $1.00 fron 
Circulation Manager, Cook Electri 
Co., 2700 North Southport Ave., Chi 
cago 14, Ill. 
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LORD FACTS ON VIBRATION 


ARYORE CAN MAKE 


NABRATION CONTROLS 


Practically every mechanism is subjected to either destructive 
wear of impaired performance because of vibration or shock . 
and practically anyone could make a unit to “solve” these 
problems to some degree. \X is important, however, that the 
vibration control units contribute to improved operation and 
efficiency of the mechanism—and at reasonable cost. 
The use of makeshift or incorrectly applied units usually makes 
the condition worse instead of better. 
Lorpb has devoted over 30 years to the successful solution of 
thousands of vibration and shock problems. LORD research, 
engineering, and production facilities have produced over 27 000 
types of highly effective control units for all kinds of applications. 
Exceptional engineering and manufacturing skills plus the use 
of only the best materials provide users of LorD products with ee m 
several outstanding advantages. 
EFFECTIVE VIBRATION ISOLATION —Lorp units te- 
duce operating vibration, shock, and noise to the lowest prac- 
Lucal level— over a long, setvice-free operating life. 
LOWER MAINTENANCE COSTS — Effective isolation 
provided by LORD systems reduces destructive vibration—lower- 
INE Maintenance adjustment and parts replacement costs. 
FLEXIBILITY IN USE—Lorpb extensive design and pro- 
duction facilities have developed a group of standard mount- 
ings of several types. These are adaptable to many standard 
vibration control applications and provide effective and eco- 
nomical solutions to a wide range of problems. 
The extensive facilities at Lord are available on request for 
solution of your problems, whether they are simple or complex. 
Simply call or write the Home Office, Erie, Pa. or the Lorp 
Field Engineer nearest you. 


ihe hal. ah eee LORD MANUFACTURING COMPANY « ERIE, PENNSYLVANIA 
HOllywood 4-7593  SUperior 1-3242 

NEW ¥, PHILADELPHIA, PENNA. 

Circle 7- LOcust 4-147 


DETROIT, MICH. CHICAGO, ILL. 
TRinity 4-2060 Michigan 2-6010 
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MOUNTINGS 


DESIGNERS AND PRODUCERS OF BONDED RUBBER PRODUCTS SINCE 1924 
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r | \HE DOELCAM D.-C Indi- 
cating Amplifier is a com- 
pletely self-contained 

instrument for the amplification 

and measurement of d-c voltages 
and currents of minute magni- 
tude. A new design concept em- 
ploying the remarkable sensitivity 
and inherent stability of the sec- 
ond harmonic magnetic converter 
is used in the input stage of the 
amplifier. This design feature, by 
eliminating all moving parts such 
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MAGNETIC INPUT . . . Block Diagram show- 
ing DOELCAM Second Harmonic Magnetic 
Converter as input stage . . . a new design 
concept 
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a UNIQUE application . . . of a NEW principle 
for a BETTER instrument 


‘Doelcam_ 


D-C Indicating Amplifier 


>» High Stability 


Less than 
term drift 


10 microvolts long 


» Wide Dynamic Response 


Flat from 0 to greater than 
20 cps 


> Magnetic Input 


Second-Harmonic Magnetic 
Converter for input stage 


Linearity within 1% 
High input impedance 
Zero-center meter 


Will drive recorders 


Write for Bulletin 1A10 


as mechanical choppers, makes 
this instrument ideally suited for 
applications where accuracy, re- 
liability and insensitivity to chang- 
ing ambient conditions are of 


prime importance. 


Instruments for Measurement and Control 


Synchros * Gyros « 


“Doelcan- 


A DIVISION OF MINNEAPOLIS-HONEYWELL 


Servos * Microsyns ¢ Servo Motors 


DOLLCAM D.C INDICATING AMPLIFIER 
7 TYPE 2MLA-3 





MEASUREMENT - RECORDING - CONTROL to 
1/5° C. A typical Process Control applica- 
tion showing high accuracy of DOELCAM 
Type 2HLA-3 
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Engineering 


Standards 


Temper Designation of 
Light Metals and Alloys 


The ASTM Administrative Commit- 
tee on Standards this fall accepted 
recommendations of Committee B-7 
on Light Metals and Alloys, Cast and 
Wrought for one new tentative recom- 
mended practice and the revision of 
eight existing tentative specifications. 

The Tentative Recommended Prac- 
tice for Temper Designation of Light 
Metals and Alloys, Cast and Wrought 
(B 296) is an explanation of the system 
for designated tempers which are used 
in the specifications under the jurisdic- 
tions of Committee B-7. The designa- 
tions are based on the sequence of 
basic treatments used to produce the 
temper and for all metal forms, except 
ingot, follow the alloy designation sep- 
arated by a dash. Basic designations 
consist of letters; subdivisions where 
required are indicated by digits fol- 
lowing the letter. 

In the revision of Tentative Speci- 
fications for Magnesium-Base Alloy 
Sand Castings (B-80) and for Magne- 
sium-Base Alloy Permanent Mold 
Castings (B 199) a new Table IV is 
added entitled “Properties and Char- 
acteristics” to give information on 
melting ranges, pattern shrinkage al- 
lowance, foundry characteristics, and 
other characteristics. 

Table II in Tentative Specification 
for Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, and Shapes 
(B 221) is revised to change the mini- 
mum tensile strength for GSIOA-T6 
from 32,000 to 30,000 psi. The com 
mittee found that production experi 
ence had shown the former value to 
be too high. 

To Tentative Specifications for Alu 
minum Alloy Drawn Seamless Tubes 
for Condensers and Heat Exchangers 
(B234) are added the alloys GSILA 
(commercial designation AA6061) and 
GS11C (commercial 
AA6062). 

Revision of Tentative Specifications 
for Aluminum-Base Alloy Permanent 
Mold Castings (B 108) consists of add 
ing a new temper for Alloy ZG42A 
a change that reflects current commer 
cial practice. 

The Tentative Specifications for 
Aluminum-Base Alloy Sand Castings 
(B 26) were revised by the addition 
of a new temper for alloy ZG42A 
and a change in the yield strength of 


alloy ZG61A. 


designation 
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TELLURIUM 





COP 


Has high conductivity, 
good machinability... 
saves production time! 










Chase Tellurium Copper gives you the 
advantages of high conductivity plus 
good machinability. 


Chase Tellurium Copper can be ma- 
chined with tool speeds and settings 
similar to those used with Free-Cutting 
Brass, permitting high rates of produc- 
tion. But, unlike Free-Cutting Brass, 
Chase Tellurium Copper can be hot 
worked easily, and can be cold worked =? 
almost as extensively as pure copper. 





For more information on Chase 
Tellurium Copper, check the coupon 
below. 





oe oe ee a irom ers am REE * qe ena 
Chase Brass & Copper Co. i 
Waterbury 20, Conn. i 
Dept. EM-255 i 
' Gentlemen: i | 
j Please send me your free Tellurium Copper booklet i 
® ; 
i Name i | 
BRASS & COPPER CO. I Position l | 
WATERBURY 20, CONNECTICUT * SUBSIDIARY OF KENNECOTT COPPER CORPORATION ; _— i 
'he Nation’s Headquarters for Brass & Copper los 
banyt Chicago Detroit Los Angeles New York St. Louis i oun 
Atanta Cincinnati Grand Rapidst Milwaukee Philadelphia San Francisco City State __ i 
Baltimore Cleveland Houston Minneapolis Pittsburgh Seattle i i 
ton Dallas Indianapolis Newark Providence Waterbury iia cain irate eee Jon 
arlotte t Denver Kansas City, Mo. New Orleans Rochester t (tsales office only) Se 
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a CMP Men 
cost cutting report miuiry 


aS Pf THIS DRAWN METAL . PART | Homelite Corp., Port Chester, N.Y 


vs | has advanced Albert K. Newman fron 
| chief engineer to vice president in 
charge of engineering. Holding 
Bachelor's and Master’s degree in elec 
trical engineering from Massachusetts 
Institute of Technology, Mr. Newman 
joined Homelite in 1942 as a project 
engineer, after 16 years as design engi- 
neer with the Electric Specialty Co 
Stamford, Conn. 











CMP COLD ROLLED 


STRIP STEEL 
(NON-SCALLOPING QUALITY) 


eliminated earing 
and an extra operation 















Francis L. Woods has been ap 
pointed manager of engineering fo: 
General Electric Co.’s distribution 
transformer department, Pittsfield, 
Mass , succeeding Max I. Alimansky, 
who has been transferred to Lynn 
Joining G. E. in 1929, Mr. Woods was 
assigned shortly afterward to distribu 
tion transformer engineering in Pitts 
field, becoming manager of large dis- 
tribution transformer product engi 
neering in 1953. 
















Filling the newly created position 
of director of engineering at The Cleve 
land Crane & Engineering Co., Wick- 
liffe, Ohio, is Roy Dehn, formerly chief 
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were reduceg ROY DEHN 





engineer of the firm’s heavy machinery 
division. The new position was created 
to integrate the engineering activities 
of the company, with which Mr. Dehi 
has been associated since 1937. 


the Cold Meral Pic ducts co. Recently elevated to vice president 


GENERAL OFFICES: YOUNGSTOWN 1, OHIO 
PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, INDIANA 






of Designers for Industry, Inc., Cleve 
land Research and Development firm 


N York “ Cleveland e Detroit * Indianapolis : % . 
OFFICES: Chiesge ° St. Louis ° Los Angeles . San Francisco Patrick E. Lannan will devote his ef 
LOW CARBON, HIGH CARBON (Annealed or Tempered), STAINLESS AND ALLOY forts to such diversified industrial anc 
GRADES, ELECTRO ZINC COATED ARE AVAILABLE FROM: octets cece er a 
THE COLD METAL PRODUCTS CO. OF CALIFORNIA miltary resea projects as 
2131 South Garfield Avenue, Los Angeles Phone: RAymond 3-4581 velopment of the radar-type equip 
THE KENILWORTH STEEL CO., 750 Boulevard, Kenilworth, New Jersey : ; srs slevision receivers 
Phones: N. Y., COrtlandt 7-2427; N. J., UNionville 2-6900 ment, computers, television recei 
PRECISION STEEL WAREHOUSE, INC. and missile guidance development 
4425 W. Kinzie, Chicago Phone : COlumbus 1-2700 During the war, Mr. Lannan, first i! 
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Short lengths of BH Fiberglas Tubing over bare wires. . . 
short lengths of BH Fiberglas Sleeving as supplementary 
insulation . . . just a few inches per appliance, but a big safety 
_ It's the permanent flexibility of BH Fiberglas . . . its 
ability to resist heat-aging, high and low temperatures, to take 
a bend without cracking or crazing, that makes it superior. 


Electrical insulation is only one application for BH Tubing 
and Sleeving. You'll find BH Fiberglas Sleeving as a seal on 
oven doors in gas and electric ranges. It makes a heat-proof, 
age-proof, shock-proof oven seal. Silences metal to metal 
contact. You'll find BH Sleeving used as a wick in the fastest 
selling cigarette lighters. 


BH Fiberglas Tubings and Sleevings have solved many prob- 
lems, both in the electrical field and in general manufacturing. 
Tell us your needs, we'll be glad to make recommendations 
and send samples for testing. Write today ! 
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BENTLEY, HARR 


TUBIN 


BENTLEY, HARRIS MANUFACTURING COMPANY 


1202 Barclay Street, Conshohocken, Pennsylvania 
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ENCAPSULATED 
MAGNETIC BLOWOUT 
COIL FOR 

CIRCUIT BREAKER... 
made with ARALDITE Epoxy Resins 


PROBLEM. To develop an insulated blowout 
coil having high dielectric and mechanical 
strength and thermal stability. 


SOLUTION. The unit was vacuum cast by 
|. T. E. Circuit Breaker Co., using an ARALDITE 
Epoxy Resin further compounded by Hough- 
ton Laboratories, Inc. 





























For details on Araldite Epoxy Resins 
formulations . . . Ciba Company Inc., 
Plastics Division, 627 Greenwich Street, 
New York 14,N.Y. or... 
































Aries Laboratories Inc...............4. New York, N. Y. 
Emerson & Cummings Inc............... Canton, Mass. 
Furane Plastics Inc................Los Angeles, Calif. 


Houghton Laboratories Inc............:. Olean, N. Y. 
Rubber & Asbestos Corp............. Bloomfield, N. J. 
MNS oe og sid nie son's owe Los Angeles, Calif. 
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England and later in Canada, 
tributed substantially to the devel yp. 
ment of high-frequency radar equip- 
ment. 
{7 Treen la 
Howard D. Tindall has been 
pointed manager of the Transformer 
Division of Federal Pacific Electric 
Co., Newark, N.J. His duties will in- 
clude the management of Gardner 
Electric Manufacturing Co., San 
Francisco, a wholly owned subsidiary, 
Before joining Federal Pacific, Mr, 
Tindall was associated with Moloney 
Electric Co., where he was vice pres- 
ident and assistant chief engineer. 


New director of engineering at New 
York Air Brake Co. is Thomas W 
Johnson, who will be in charge o 
engineering of the company’s five di- 
visions: Kinney Manufacturing Co., 
Aurora Pump Co., Dudco Division, 
Hydreco Division and Watertown Di- 
vision, makers of hydraulic, liquid and 
vacuum pumps. Mr. Johnson was 
formerly senior research engineer at 
Eclipse Pioneer Division, Bendix Avia- 
tion Corp. 



































As assistant vice president-research 
for Texas Instruments Inc., Dallas, 
Dr. Gordon K. Teal will now have 
charge of all company research activ- 
ities. Previously, Dr. Teal headed the 
firm’s Materials and Components Re- 
search department, with primary re- 
sponsibility for semiconductor _ re- 
search. Associated with Bell Telephone 
Laboratories for 22 years before com- 
ing to Texas Instruments in 1953, Dr. 
Teal has some 46 patents granted or 
applied for, and in recent years has 
been prominent in the development of 
transitors. 




























S. S. Wolff, formerly chief engineer 
for Century Electric Co. and Burke 
Electric Co., among others, has 
opened an office as engineering con- 
sultant at 235 S. Harrison St., East 
Orange, N.J. Mr. Wolff specializes in 
electrical and mechanical problems in- 
volved in the design, manufacture and 
application of rotating electrical ma- 
chinery and allied equipment. 


John D. Russell, formerly manager 
of engineering, Joy Manufacturing 
Co., has been appointed vice presi- 
dent-engineering, of the company, 
with headquarters at the executive 
offices in Pittsburgh. 


At General Radio Co., Cambridge, 
Mass., Dr. Donald B. Sinclair has bee: 
appointed vice president for engineer- 
ing. Joining the company in 193! 
after receiving his Doctor of Science 
degree from MIT, Dr. Sinclair hes 
served the company as engineer, as- 
sistant chief engineer, and, since 194), 


provide maximum energy... minimum weight 


No matter what your permanent magnet application may be — gal- 
vanometer, speedometer, television or telephone — you'll find that 
Crucible alnico magnets have a consistently higher energy product. 
This means more energy from a smaller magnet. 

Since alnico alloys were first developed, Crucible has been a 
leading producer of this superior type of permanent magnet. And 
Crucible alnico permanent magnets are made by the nation’s fore- 
most specialty steelmaker. 


For alnico magnets that are unsurpassed in quality — call Crucible. 


C a U 6 ' a LE first name in special purpose steels 
5A. yaaus of. Site steelmaking  NLNICO PERMANENT MAGNETS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 
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On 


DALOHM... 


You can depend on 

















TYPE RS 


es 
But mighty! 

| MINIATURE POWER 
RESISTORS 


For all applications where the equipment must survive 
the most severe environmental, shock, and vibration 
conditions. 

Completely welded from terminal to terminal. Silicone 
sealed, offering high di-electric strength, maximum heat 
dissipation, and maximum resistance to abrasion. Im- 
pervious to moisture, salt ions, vapor and gases. 


















































Three wattage ranges: RS-2, 2 watts; 
RS-5, 5 watts; RS-10, 10 watts. 


e Temperature coefficient 0.00002/Deg. C 

e Ranges from 0.1 ohm to 55,000 ohms depending on type 

e Tolerances 0.05%, 0.1%, 0.25%, 0.5%, 1%, 3%, 5% 
Conform to Applicable JAN and MIL Specifications 
WRITE FOR BULLETIN No. R-23 
| 


Export Dept.—Pan-Mor Corp., DALE PRODUCTS, Inc. 


| 1270 Broadway, New York 1, N.Y. 
1306 28th AVE., PHONE 2139 COLUMBUS, NEBRASKA 
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BOOTS 
DISCS 
: RINGS 
BY Gp , SEALS 
ey BELLOWS 
® @ BUMPERS 
GASKETS 
* O-RINGS 
TO YOUR EXACT WASHERS 
BUSHINGS 
SPECIFICATIONS GROMMETS 
PACKINGS 
MOUNTINGS 
Producing custom-designed parts, of carefully-compounded See our CONTAINERS 
a 8 as 
{ ! 
strictest specifications as to conned, service-life a Sweet's INSULATORS 
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parts problem, is invited Design File. 
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as chief engineer. During World War 
II, Dr. Sinclair was associated with the 
National Defense Research Commit- 
tee program under Dr. Vannevar 
Bush, working on radar countermeas- 
ures and guided missiles. 


The Trane Co., La Crosse, Wis. 
manufacturing engineers of heating, 
air conditioning, refrigeration and 
heat transfer equipment, has named 
George P. Staats assistant develop- 
ment engineer in the Engineering De- 
partment. 


Robertshaw-Fulton Controls Co 
has added four aircraft and missiles 
specialists to the staff of its Aeronau- 
tical Division research and develop- 
ment laboratory, Anaheim, Calif. The 
new staff members are Dr. Leland G. 
Cole, director of the dynamics labora- 
tory; Dr. W. M. Roberds and Maynard 
D. McFarlane, research scientists; and 
C. J. Thompson, chief design engineer. 


Promotion of Robert L. Rod to as- 
sistant to the vice president in charge 
of engineering has been announced by 
Bogue Electric Manufacturing Co., 
Paterson, N.J. Mr. Rod was previously 
assistant director of research and de- 
velopment and headed the company’s 
activities in the development of elec- 
tronic devices. 


Benedict J. Pardini has been ap- 
pointed supervisor of the drafting and 
design group of Cook Research Labo 
ratories Div., Cook Electric Co., Chi- 
cago. Mr. Pardini has had varied 
experience in research and develop- 
ment work on specialized magnetic 
and_ electromechanical devices and 
equipment. He joined Cook Research 
Laboratories in 1948 as a mechanical 
development engineer. 


In his newly created post as a vice 
president at CBS-Hytron, Denvers, 
Mass., Robert G. Marchisio will have 
general authority over all phases of 
the company’s operations. Before join- 
ing the company in 1951, he had 
worked at Sylvania Electric Products, 
first as assistant chief engineer then 
chief engineer for proximity fuses, and 
later as chief engineer of the fixture 
division. 


Stromberg-Carlson Co., Rochestet 
New York has established a new group 
for research in the field of automati: 
control under the direction of Howard 
S. Gleason, who will have the title o! 
manager of automation research. 

One of the important functions o! 
Mr. Gleason’s group will be to train 
development engineers in methods o! 
design adaptable to automaticity. H« 
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COST..SPACE.. CAPACITY 


be facts 


Send for your copy of the 140-page 
Furnas Electric catalog today. 

Write to Furnas Electric Company, 
1024 McKee Street, Batavia, Illinois 
or contact your nearest Furnas 

sales representative. 
































Do You Need This 


‘CAPACITY: 


TO PRODUCE FINISHED WIRE LEADS 


@ measured and cut in 21 
to 45-ft. lengths? 


_ J @ insulation stripped one or 
both ends to 8!2 in.? 































































@ up to 1800 pieces per hour 
in 10-ft. lengths? 


Completed Automatically on Artos Model CS-10 


Now you can get high production 
of insulated wire leads... accu- 
rately measured, cut in lengths up 
to 45 ft., and stripped at one or 
both ends. Leads are finished com- 
plete and collected in one fast, 


automatic cycle. 


This Artos machine will handle 
wire, cord and cable up to No. 10 
stranded or No. 12 solid. Con- 


sistently uniform results are ob- 


Other Artos Machines 


The complete line of Artos auto- 
matic wire cutting and stripping 
machines will handle cut lengths 
from 1 in. to 60 ft., stripped lengths 


to 64 in. at one end and 8) in. 
at the other, wire from No. 12 to 
No. 000 gauge, and up to 3600 
pieces per hour. Ask for recom- 
mendations on your problems. 


AROS 


2741 S. 28th St. * 
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tained without cutting strands or 


nicking solid wire. Insulation 
may be stripped from 2 in. up to 
814 in. at one end and 6! in. at 
the other. You can also slit parallel 
cord or remove the outer jacket on 


SJ appliance cords. 


Inexperienced help can handle 
an Artos without trouble. Set-ups 
are quickly changed for different 
cut lengths and stripped lengths. 


WRITE FOR BULLETIN 


Get the complete 
story—write now 
for Bulletin 40 
on the Artos 
Model CS-10. 





Automatic Wire Cutting and Stripping 






Milwaukee 46, Wis. 
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will also coordinate work conduct 
by the research department on print 
circuitry and other aspects of aut 
maticity, as well as the extensiy 
program in automatic machine to 
control now going forward in the con 
pany’s affiliate, Electronics Contr 
Systems, Inc., Los Angeles. 





R. J. Miller has been appointed man 
ager, rectifier equipment product line 
Federal Telephone and Radio Co 
Clifton, N.J., with responsibility fo 
all engineering, manufacturing, anc 
sales functions of his department 
which manufactures airborne powe: 
supplies, industrial power supplies 
magnetic amplifiers, and related prod 
ucts. 


Simpson Electric Co., Chicago has 
advanced William B. Coon from chief 
eng neer to director of engineering 
Also promoted was A. Arbeiter, from 
assistant to chief meter engineer. 





Norman C. Anderson has _ been 
named manager, Photoconductor Tran 
sistor Div., Electronics Corporation of 
America, Boston, Mass. Mr. Anderson 
had been chief engineer and manager, 
Cell Div., Photoswitch Inc., recently 
merged along with Combustion Con- 
trol Corp., Fireye Corp., Photoswitch 
Marine Division Inc., into the newly 
organized Electronic Corporation of 
America. 


Erie Resistor Corp., Erie, Pa. has 
promoted Nello Coda, formerly its 
chief electrical engineer to chief engi- 
neer of its Electronics Division. Mr. 
Coda has been with the company 
1942, when he received his 
Bachelor of Science degree in electri 
cal engineering from Indiana Techni- 
cal College. 


since 


Appointment of Leo J. Kevitt as 
manager of manufacturing of the Ale- 
mite lubrication equipment and Stew 
art-Warner instrument division of 
Stewart-Warner Corp., and of Edward 
G. Wicklatz as manager of Alemit 
and instrument engineering has been 
announced by the corporation. Mr. 
Kevitt comes to Stewart-Warner from 
the Ford Motor Co. Mr. Wicklatz, as- 
sociated with Stewart-Warner since 
1936, steps up from the position of 
chief engineer, Alemite products. 


General Electric has appointed Dr. 
George L. Haller, manager of its Elec- 
tronics Division’s Laboratories De- 
partment, for which he has been act- 
ing as consultant for the past two 
years. The Department is comprised 
of three operating research and devel- 
opment facilities: the Electronics Lab- 
oratory at Syracuse, the G-E Ad- 
vanced Electronics Center at Cornell 
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MOTORS 
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1/45 to 1/30 H.P. 1/40 to 1/12 HP 1/75 to 1/20 HP. 1/15 to 1/8 HP. 1/40 to 1/20 H.P. 1/16 te 1/8 HP. 


THE MOST COMPLETE LINE OF 


100 












1/12 to 1/6 HP. 1/50 to 1/13 HP. 1/35 to 1/10 H.P. 1/200 to 1/75 H.P. 1/20 to 1/10 H.P. 1/40 to 1/20 H.-P: 1/8 to 1/2 #.P. 





FRACTIONAL HORSEPOWER MOTORS 


=3000 GEAR MOTOR 


——— oe 


SHADED 
POLE 
MOTORS 








1/2000 to 1/4500 H.P 1/200 to 1/80 H.P 1/200 to 1/80 H.P 1/200 to 1/80 H.P 1/30 to 1/70 H.P. OUTPUT 120 IN.-LB. 


[iM THE EBMRTIRE InNvDOUST RY... 


—aap 
INDUCTION 
MOTORS 


















1/25 to 1/15 HP. 1/15 to 1/8 HP, SERVO MOTOR 1/300 to 1/1400 H.P. 


OWARD 


1/100 to 1/15 H.P. 1/25 to 1/4 H.-P. 





Universal and Direct Current Motors 1/1000 to 1/2 H.P. cooperate with you in selecting the right motor 
) ®@ Shaded Pole Motors 1/2000 to 1/8 H.P. for your application. 
@ Induction Motors 1/1400 to 1/4 H.P. 
' @ Dynamotors ®@ Blowers @ Gear Motors Howard motors have been used in more than 85,000 
applications over the past 20 years by the leading 
The motors illustrated on this page represent the versatility companies of America. 


of Howard fractional H.P. motors. Catalog pages are 


, ; DEPT. EM-2 * HOWARD INDUSTRIES, IN¢ e RACINE, WIS. 
available on all motors illustrated as well as gear 


units, mounting bases and blowers. 


If you have a fractional H.P. motor application, check with HOWARD 


Howard. Our engineering department will be glad to 





SALES OFFICES: 208 S. La Salle St., Chicago 4 + 942 S La Brea Ave., Los Angeles 36 + Room 4822, Empire State Bldg., New York I 
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Pei » 1 SPLOT 


; | University, Ithaca, N. Y. and the G-E 
i | Microwave Laboratory at Stanford 
: University, Palo Alto, Calif. Dr. Haller 
| will have his headquarters at Elec- 


tronics Park, Syracuse. 

MO 1) i” 8 en Prior to his appointment, Dr. Haller 
was Dean of the College of Chemistry 
and Physics at Pennsylvania State Uni- 
versity. He is a member of the Signal 
Corps Research and Development ad- 

VW oO L T “fh E T & R |-. visory council, the Army Electronic 
Proving Ground Advisory Council, 
and the Technical Advisory Panel on 
Electronics for the Assistant Secretary 


XT mm i a of Defense. 
for Design TT ae} | Dr. Harold A. Thomas has been ap 


| pointed chief of the Radio Standards 
i | District of the National Bureau of 
FEATURING: Standards Boulder Laboratories in 
% DC Volts & Millivolts | Colorado. He will head the continu 
Sele re ae ey | ee ing NBS program for the establish 
AC Volts & Millivolts ment, maintenance, and improvement 
OE aN aa Bre ee of basic standards of measurement in 
Balanced D-C Amplifier | the radio frequency range. 
Flat +1 db. to 100 KC 
Pe are As director of EDPM (Electronic 
nO aRee are Data Processing Machines), IBM s Dr. 
Regulated Power Supply | Cuthbert C. Hurd will coordinate all 
“At AUPE Lg of the company’s engineering, manu- 
RE SOS IM facturing and product-planning activi- 
i aap oho ties in the electronics data processing 
field. Dr. Hurd previously had been 
director of IBM’s applied science di- 
and the i Distended DC Scales, the most useful vision since it was established in 1949, 
tole Maa sole lle Mo LL and — o—e ee loner 
enabling changes as small as one part in 10,000 to be see se aly ee ne 
read accurately. . 


Ansel H. Graham has been named 
4 | manager of engineering for GE’s Smal! 
TT a ne Oe ‘ : Integral Motor Department. Mr. Gra 
= RY ee Ve ER ; ham was graduated from West Vir- 
A i : ginia University in 1938, joining GE 
en the following year. After completing 
various assignments, he was named 
manager of engineer‘ng for d-c arm 
ored motors in 1948 and three years 
SPECIFICATIONS: later was appointed assistant to the 
| manager of engineering in the com 
AC & DC Volts Ranges: 1 mv. to 1000 v., full scale pany's Small and Medium Motor De 
Fn a aR aa ey aC eet partment. In 1953 Mr. Graham be 
oe I | came manager of advance and devel 

Maximum Gain, D-C Amplifier: 200 


opment engineering in the Medium 
mle aed) ee ae Induction Motor Department in Sche 
Tube complement: 13 nectady, a position he held until his 


AT ey ae | present appointment. 


The new rack-mounted 


specially designed for 
reel yi iClB 


: James P. Nigro has rejoined the staff 
tt Ty te) of the National Bureau of Standards, 


S| 3 | where he will work on the process 
rack mounted: y hele ed technology and the automatic produc 
tion of electronic devices. He will de 


SOUTHWESTERN INDUSTRIAL ELECTRONICS CO. | sign new electronic equipment using 
modular design concepts applying 
P. O. Box 13058 2831 Post Oak Rd. 


these methods to existing equipment. 

Houston, Texas The program for the development 

of systems for Modular Design of 

| Electronics and Mechanized Produc- 

ae tion of Electronics (MDE-MPE) is 

| carried out by the Bureau with the 

5 chesn sate aera cae alert | cooperation of several industrial com 
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For the best in... 


SELENIUM 
RECTIFIERS 


TANTALUM 
CAPACITORS 


Fansteel engineers are at your service in rectifier or capacitor applications. 
For Rectifiers, ask for Bulletin 6.400 


For High Temperature Rectifiers, which operate in temperatures up to 100°C 
without derating, and up to 150°C with moderate derating, ask for Bulletin 6.401 


For Capacitors, ask for Bulletin 6.100-1 


Dependable Rectifiers Since 1924, Capacitors Since 1930 


FANSTEEL METALLURGICAL CORPORATION, North CHICAGO, ILLINOIS, U.S.A. 
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panies under the sponsorship of the 
Navy Bureau of Aeronautics, as an 
industrial preparedness measure. 


To complete the integration of its 
engineering activities, the Cleveland 
Crane & Engineering Co., Wickliffe, 
Ohio, has advanced Harry Cotesworth 
to chief engineer of the development 
department, and Kurt R. Weise to 
chief engineer of the Cleveland Tram- 
rail Division. Mr. Cotesworth has been 
with Cleveland Crane for 25 years, 
and Mr. Weise for over 30. 


A. Robert Teasdale, Jr. has joined 
Temco Aircraft Corp.’s engineering 
department as chief of electronics de- 
sign. In this newly created position at 
the Dallas, Tex. firm, Mr. Teasdale 
will supervise the design and installa- 
tion of electronics systems. Mr. Teas- 
dale has specialized in servomecha- 
nisms and automatic controls, and is 
a member of the American Standards 
Association Committee on Letter Sym- 
bols and Terminology for Feedback 
Controls and of the American Insti- 
tute of Electrical Engineers’ Commit- 
tee on Feedback Control. 


— <A Two new staff members at Kab Lab, 
x = —FA | San Diego electronics firm, are Rich- 
SSS COS ard Reyburn, who is chief of tests, and 


Earl Cunningham, who will do de- 


} SS Ci velopment work on television camera 
Fond i i f Ni : = fj equipment. Mr. Reyburn has had con- 


! 


siderable experience on radar and test 
equipment design engineering both 
at Capehart-Farnsworth and Consoli- 
dated Vultee. Mr. Cunningham has 
worked on the design of electronic 


It’s good to know you can habit, insisting on constant | equipment for the Navy and at Con- 


: solidated Vultee. 
always depend upon Kester solder alloy control and con- 


Flux-Core Solder to keep pro- __ sistent flux formulae. When Dr. Robert W. Benson has joined 
duction rolling. That’s be- | you want dependable solder | the staff of Armour Research Founda- 
c . tion of Illinois Institute of Technology, 
cause Kester makes solder and soldering, Kester Solder is Chicago, as supervisor of the acoustics 
quality a never-swerving _ the right name to remember! design section. In this position, Dr. 
Benson will be responsible for re- 
search on electro-acoustic transducers, 
acoustical properties of materials, cali- 
bration of acoustical instruments, ul- 

BE SURE YOU GET Kester’s 78-Page In- trasonics, and related fields. 

formative Textbook “SOLDER ... Its Fun- 

damentals and Usage.” Lindberg Industrial Corp. has ap- 
pointed Hjalmar A. Anderson, chief 
project engineer, in charge of indus- 
trial furnace, special machine and pro- 


duction line equipment design. Mr. 
Anderson was formerly assistant chief 
engineer of the industrial furnace divi- 
| sion of Sunbeam Corp. 
| Frank T. Gifford has been advanced 
| to assistant chief engineer of the 


switchgear department at Allis-Chal- 
Ee O M PA NY 4209 Wright nag Phe a ae mers Boston Works. Associated with 
rightwood Avenue, Chicag , lino 


Allis-Chalmers since 1937, following 
Newark 5, New Jersey * Brantford, Canada | graduation from Northeastern Univer- 
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TEESE 


compane --- LINE for LINE and FEATURE 
THEY cost NO MORE..-WHY SETTLE FO 
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ASK YOUR ELECTRICA 










sity, Mr. Gifford was most recently 
engineer in charge of circuit breaker 
design. 








Aerovox Corp., New Bedford, Mass 
has promoted William C. Bainbridge 
to director of automation. Mr. Bain- 
bridge will work with product engi- 
neers in all Aerovox divisions on the 
design of products to facilitate their 
use in automatic assembly equipment. 







Perfect in room 
air conditioner 
applications 
















Victor Le Gendre has joined Haydu 
Brothers Division of Burroughs Corp.. 
Plainfield, N. J., as chief engineer. Mr. 
Le Gendre was formerly with Chath 
am Electronics Corp., where he was 

| design and development engineer for 

the past two and a half years. 










Many successful 
fan applications 






















Potential savings 
in your product! 





Look closely... 
this new LOYD SCRUGGS 
6-pole shaded pole motor 

may be your answer! | ss: bssion st cenert Hectr 


Co. involves decentralization of the 

division by the creation of six product 

This new motor is typical of Scruggs’ fast-growing versatility in the | or business departments, each headed 

fractional horsepower motor field. | by a general] manager and a complete 

| business organization in itself, and of 

- . s an advanced lamp development labor- 

The precision standards of Scruggs motors, proven in Dictaphones and | ,; ory. Two service departments, now 

many other famous products, are more rigid than ever. And new plant | in existence, complete the organiza 
facilities now permit faster deliveries, wider scope and lower prici in. 

- ’ i oe | The newly created laboratory will 

: . : ; devote its efforts to basic research as 

Take advantage of this custom-built motor service at stock motor prices. distinguished from product develop 

Develop better products at lower cost! ment. It will be concerned with the 

creation, use, and effects of light, and 

WE’LL SEND YOU a sample motor built to your specs. Write today the use and effect of new processes 


. c s new materials, and new manufactur- 
for detailed Data and Performance Chart. Immediate service! 
ing and engineering techniques. The 


six product departments and the new 





Company 


Briefs 















CHECK THESE QUALITY FEATURES: laboratory will have their headquarters 
1. Copper-weld rotor for uniform 4. Extremely quiet running at Nela Park, Cleveland. 
performance 


5. Rotor electronically balanced 


Elgin National Watch Co., Elgin, 
6. Double varnish impregnation 


Ill. has changed the name of its West 
3. Extra large oil reservoirs 7. Design practically eliminates AC hum Coast electronic subsidiary, Neomatic, 
Inc., Los Angeles to Elgin-Neomatic, 


You con slike your Auputalion on Leruges Moline Inc. The subsidiary manufactures sub 


miniature relay switches. 


Scott-Atwater Manufacturing Co.., 
my of G2 COMPANY Minneapolis, has acquired controlling 


interest in Gray & Huleguard, Inc., 
a. Mo.—A eats ne Subsidiary Los Angeles research and develop- 


MUG LRA LORE RS CREED cr, Cugineering firm, producer of air 


craft actuators, electric motors, blow- 


2. Long-life sintered bronze bearings 
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... LARGE AND MEDIUM-SIZED 


you need 
S ESS STAMPINGS 


SKILL...MEN...MACHINES... 
lete finishing and assembly facilities 


Do you havea metal product—or a part of a product— 
that has to be stamped or drawn? Then it’s time to 
take a good look at what G. P. & F. has to offer. We 
have the manpower, the machines, the facilities. We 
can handle your complete job from start to finish— 
relieve you of production details and responsibilities 
—even package and ship your finished product, if 
you wish. The booklet shown on the left tells the 


Send for your free copy of 
our booklet—‘‘Science and 
Skill in Sheet Metals.’ 
It illustrates many jobs 
produced for G.P. & F. 
customers .. . and gives 
interesting information on 
OTT ae eee OE Loa 


z 
2 
& 


My "ty 


complete story. Write for it today! 


(Also dryer tops) 
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MADE TO YOUR EXACT SPECIFICATIONS 
IN ANY SIZE + SHAPE + QUANTITY 

















Precision coil bobbins are fabricated from high dielectric mate- 
rials and quality controlled to the most minute tolerances. . . 
Yet, because they are made on special high production equipment, 
they’re available to you for prompt delivery at low unit cost. 

Cores are spirally wound dielectric kraft, fish paper, acetate, 
phenol impregnated or combinations. Flanges are cut to any 
specification for all types of mountings. 

Request illustrated bulletin. Send specifications for samples. 


















































High Strength Low Cost Paper Tubes 











Accurately fabricated in any size, shape, ID 
or OD. Spirally wound from select dielectric 
materials. Crush resistant, with excellent dimen- 
sional stability. Subject to rigid control and 
inspection for tolerance and uniformity. 





























Ask for samples and Arbor List of over 2000 sizes. 


Sales Representatives in: 














New England: 


Missouri, Southern Illinois, lowa: 
Framingham, Massachusetts, Framingham 7091 


St. Louis, Missouri, Sterling 2318 
Maryland: 

Baltimore, Maryland, Plaza 2-3211 
Philadelphia, Camden: 

Philadelphia, Pa., Chestnut Hill 8-0282 
California: 

Pasadena, California, Sycamore 8-3919 




















Metropolitan New York, New Jersey: 

Jersey City, New Jersey, Journal Square 4-3574 
Upstate New York: 

Syracuse, New York, Syracuse 76-8056 


























Northern Ohio, Western Pennsylvania: 
Cleveland, Ohio, Atlantic 1-1060 
Indiana, Southern Ohio: 

Logansport, Indiana, Logansport 2555 











Canada: 
Montreal, Quebec, Canada, Walnut 2715 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. CHICAGO 47, ILL. 
Plant No. 2: 79 Chapel St., Hartford, Conn. 
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ers, test instruments and other aircraft 
and military devices. The move will 
permit Scott-Atwater to expand _ its 
contract manufacturing activities as 
well as to expand production of air- 
craft accessories. 


Printed Circuits, Inc., Bloomfield, 
Conn. is a new company formed for 
designing, engineering, and manufac- 
turing all of printed-circuit 
boards. 


types 





Miller Research Laboratories was 
selected as the new name of the engi- 
neering research division of Miller 
Metal Products, Inc., Baltimore, Md., 
in order to indicate the independent 
technical function of the Laboratories. 
Its 50-man_ staff, experienced in all 
phases of weapons research, develop- 
ment and production engineering, will 
remain intact, with facilities ranging 
from design and development to pro- 
duction engineering. 


Reflecting the close cooperation of 
industry and education in improving 
electrical engineering teaching tech- 
niques, General Electric recently grant- 
ed $50,000 from its Educational and 
Charitable Fund to aid in a funda- 
mental revision of undergraduate elec- 
trical engineering education at the 
Massachusetts Institute of Technology. 

The grant will aid Dr. Gordon S. 
Brown, head of the Department of 
Electrical Engineering, to develop new 
instructional methods, materials and 
techniques based on new concepts of 
teaching electrical engineering. 

In line with this trend was the ap- 
pointment of Dr. Robert A. Ramey, 
Jr., manager of the Magnetic Develop- 
ment Section of the Materials Engi- 
neering Department of Westinghouse 
Electric Corp., as Visiting Webster 
Professor of Electrical Engineering at 
MIT for the second semester of the 
current academic year. Dr. Ramey will 
participate in the development of 
teaching and research in the area of 
solid state non linear devices and their 
application to power modulators. 


To obtain added space needed for 
increased engineering, laboratory and 
production activity, the Magnecraft 
Electric Co., Chicago, has moved to 
3352 West Grand Ave., Chicago 51, 
Il]. In its new quarters, the company, 
manufacturer of relays, will have triple 
its present floor space. 


To meet West Coast needs for its 
products, Fairchild Camera and In- 
strument Corp. has announced plans 
for construction of a new plant in Los 
Angeles. The new building, 24,000 
sq ft of which will be completed ini- 
tially and an additional 24,000 sq ft 
at a later date, will be located at Wash- 
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Who says 
it can’t 
be done? 







HOOVER FITS THE MOTOR TO THE JOB 


What? Scrap a good design just because it won’t 
take a standard-size motor? Haven’t you heard? 
Hoover can fit a motor to your special need — 
economically. 

Hoover offers complete flexibility in fractional 
or integral horsepower motors—at all stages. 

First . . . flexibility in design— Hoover has the 
capacity to produce sample motors for your ex- 
perimental needs. 

Second .. . flexibility in development — Hoover 
engineers can work hand in hand with your own 
to get the right answer to both your performance 
and price requirements. 


HOOVER 





1955 


And third . . . flexibility in delivery — with abil- 
ity to add special details at any stage of produc- 
tion . . . to change or adapt models at short notice 
... to increase your motor supply almost over- 
night. 

Power by Hoover motors is power to meet your 
needs. 


Write or phone for further information. 
Please indicate type of equipment you 
wish to power (anything up to 5 h.p.). The 
Hoover Company Electric Motor Division, 128 
Brook Ave., North Plainfield, New Jersey. 


oe 





MOTORS 








Se AEE 


covers the field 
in commutators 


TOY TRAINS 
to 
DIESEL LOCOMOTIVES 


Kirkwood molded core commvy- 
tators, in shell or bar types, bring 
big savings to miniature motor 
makers. 


And Kirkwood experience played 
a big roll in developing a coin 
silver commutator to solve a 
difficult contact problem in diesel 
engines. 


Let Kirkwood supply your needs 
from our standard designs of over 
1000 sizes ranging in diameter 
from 9/32” to 50’ —or we'll build 
them to your specifications. Send 
us your prints for estimate. 


WRITE FOR CATALOG NO. 3 
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COMMUTATOR COQ. 


f 
1-11 


Over 10,000,000 now in use. 


4655 West 130th Street 
Cleveland 11, Ohio 


RKWOOD 


ington Blvd. adjacent to the Santa Ana 
Freeway. Completion is expected in 
April, 1955. 

Primary function of the new plant 
will be to house the expanded manu- 
facturing facility of Fairchild’s Poten- 
tiometer Division. Until completion of 
the new building, temporary engineer- 
ing and sample facilities for the Po- 
tentiometer Division will be housed in 
Fairchild’s present West Coast head- 
quarters at 53 West Union St., Pasa- 
dena. 


Purchase by Revere Copper and 
Brass Inc., New York, of substantially 
all the assets of Standard Rolling Mills 
Inc., producer of aluminum foil prod- 
ucts, is expected to add an initial $7,- 
500,000 to Revere’s annual sales. The 
new acquisition, with plants in Brook- 
lyn, Chicago, and Newport, Arkansas, 
is to be known as the Standard Rolling 
Mills Division of Revere Copper and 
Brass Inc. 


The laboratory and manufacturing 
facilities of Electronic Research Asso- 
ciates, Inc., have been moved to a 
new and larger plant at 67-69 E. Cen- 
ter St., Nutley, N. J. Formerly located 
in North Caldwell, N. J., the company 
manufactures transistor test equip- 
ment, transistor amplifiers, tubeless 
power supplies and miniature com- 
ponents. 


ACEC Electric Corporation is the 
new corporate name of the former 
Belgian Electric Sales Corp., with 
main offices at 40 East 49th St., New 
York 17. Under its new policy, the 
ACEC line of motors carried by the 
company has been extended to include 
large horsepower ratings, as well as 
single-phase types. 


Simpson Electric Co., Chicago has 
acquired a four-story plant adding 
100,000 sq-ft to its multi-plant capac- 
ity. The new factory, located on Lake 
St., will be used in part for the manu- 
facture of the Simpson-Greibach bifilar 
suspension-type meter movement, on 
which Simpson has a patent agree- 
ment as exclusive licensee. 

In these meter movements the 
armature is held in place by fine 
bifilar wires that are kept under pre- 
cise tension by disk springs contained 
in the adjustable end pieces of 
the movement cartridge. Laboratory 
standards constructed by this prin- 
cinle have been shock-tested to 500 
g without appreciable loss of accu- 
racy. 


Recently completed addition to the 
Bristol, Conn., plant of the American 
Research Corp. increases manufactur- 
ino floor space by 70 per cent and is 
designed to double the company’s 


"| 


ARTISAN enclosures and chas- 
sis are designed and fabricated 
to give you all these features... 
and are economical, too. 

Each fabrication is tailored to 
an individual need to make it 
functional. Quality materials and 
unusual production techniques 
assure protection against dam- 
age and high maintenance cost. 
And, for greater sales value, 
Artisan units are attractive. 
Remember, ARTISAN is your 


best source. 


Write for our detailed 
literature. 


Artisan 


Metal Works Company 


11420 MADISON AVE. 


CLEVELAND 2, OHIO 
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ANNOUNCING... 
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HAMAR Dee ed Cl 


To fulfill the growing need for adequate protection of higher 
frequency circuits and equipment, HEINEMANN intro- 
duces the 400-cycle Companion-Trip® Circuit Breaker. x “a 

Special design and metallurgical features overcome oe a | 
previous limitations, and Companion-Trip—a new princi- 
ple—provides complete phase isolation. | 

The new aircraft type circuit breaker is hydraulic- 
magnetic, of course. Current carrying capacity and set 
tripping points are completely unaffected by ambient tem- 
perature. 

Moreover, a selection of time delay response curves 
permits overload protection to be fitted to the precise 
requirements of your equipment. 

For complete information, request Bulletin T-3301. 


























HEINEMANN ELECTRIC COMPANY 


99 Plum Street * Trenton 2, New Jersey 
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manufacturing capacity. The company 
designs and manufactures environ- 


“We think of this Paper ates 


Aerovox Corp., New Bedford 

® 993 Mass., has acquired all outstanding 

as Insu ation Insurance stock of Henry L. Crowley & Co., 
Inc., West Orange, N. J., manufac- 

turer of powder-iron and __ steatite 
products. 
























Mathias Klein & Sons, manufac- 
turer of pliers and related products, 
has moved to its new 110,000 sq ft 
plant and office located at 7200 Mc- 
Cormick Rd., Skokie, Ill. Mailing ad- 
dress is 7200 McCormick Rd., Chi- 
cago 45, Il. 















The American Brass Co., Water- 
bury, Conn. wholly owned subsidiary 
of Anaconda Copper Mining Co., plans 
to construct an integrated aluminum 
mill in Terre Haute, Ind., which, to- 
gether with a separate office building, 
will cover 500,000 sq ft. Construction 







. . ic > “Oct : -OYiImM: alyy ROS 
For many a year, many a big name in small motors is expected to cost approximately $25,- 
pe y & , 000,000. Production at the new facil- 
generators, transformers and other electrical equipment ‘ty will include casting aluminum in- 
gots and billets, rolling of sheet and 
has looked to H & V for dependable insulating papers. strip, and extrusion of tubes, rods and 


special shapes. 


The Plastics Division of Erie Re- 
sistor Corp., Erie, Pa., has announced 
the start of production of custom- 
molded plastic parts from injection- 
molded glass-reinforced polystyrene. 
Parts are being injection-molded for 
decorative industrial applications as 
well as for use in home appliances. 


Reasons Why: 

















1. Strong — these papers stand abuse 






2. High dielectric strength 





3. Good drawing characteristics 





(good cuffing properties without splitting) 





















4. Strictly neutral PH — for maximum service at Early this year the Radio Corpora- 
tion of America plans to establish an 
engineering laboratory for the devel- 
opment of specialized electronic fire- 
control systems for military aircraft in 
the greater Boston, Mass., area. Man 
ager of the Laboratory will be Dr. 
Robert C. Seamans, Jr. 







high temperatures 


5. Service that makes and keeps friends 










Let us know your requirements. 





Celebrating its tenth anniversary 
this year, Wagoner Corp., Nashville, 
Tenn. has announced the construction 
of a new plant and offices that will 
make it one of the South’s largest 
manufacturers of gas and electric wa- 
ter heaters. Occupancy of the 40,000 
sq ft plant is scheduled for early April. 
Wagoner will continue to manufacture 
its line of electric and gas ranges in a 
separate plant. 



















Coils, solenoids, transformers and 
HOLLINGSW Y other wirewound products and assem- 
ORTH & VOSE COMPAN blies of moderate size are now avail- 
able from the new Coil Division estab- 
East . | 
ast Walpole, Massachusetts lished by Hetherington, Inc., Sharon 
: : Hill, Pa. Electrical and ‘chanical 
Manufacturers of Technical and Industrial Papers so celdpeseeg ago lee og tm 
tolerances can be held within close 
limits wherever required and innova 
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you canit risk wiring 
trouble in an electronic 


— aS apa AS 


brain 


Out goes your favorite reading lamp, 
leaving you mumbling in annoyance— 
even so, it’s hardly a calamity. But in the 
International Business Machines Corpo- 
ration’s incredible electronic calculator, 
the “701,” wiring trouble is simply out 
of the question. It cannot be allowed to 
happen. 

One of the “701’s” three “memory” 
devices is the Electrostatic Storage Unit. 
All information to and from other com- 
ponents of this powerful electronic 
“brain” passes through the Electrostatic 
Storage Unit which stores data or re- 
leases it in 12/1,000,000 of a second. 
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Obviously, this kind of performance de- 
mands consistently dependable perform- 
ance from all machine elements. 

For users of hook-up wire there is, 
then, significance in the fact that Rome 
Synthinol® Hook-up Wire is used in wir- 
ing the power supply for this electro- 
static storage unit. Rome Synthinol’s 
characteristics of high resistance to heat, 
flame, acids, oils, plus consistent quality 
control during production, are what 
make it dependable. 

It will pay you to investigate the ad- 
vantages of this quality Hook-up Wire, 
Rome Synthinol. 


It Costs Less to Buy the Best \* fo% 
Somes 
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The banks of cathode ray tubes in 
the IBM Electronic Data Processing 
Machines are known as Electrostatic 
Storage Units, one of three “mem- 
ory” devices. 





Rome Synthinol Hook-up Wire is 
used in wiring the power supply for 
the IBM Electrostatic Storage Unit. 
The unit shown here is part of the 
deflection gate and supplies the 
necessary voltage to it. 


ROME CABLE 


Comporation 


ROME - NEW YORK 
rd 


TORRANCE + CALIFORNIA 
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Whether you need a few hundred feet of cotton sleeving or 
a tankcar of insulating varnish, IWI can get it for you, just 
as fast as you want it, just when you want it. Little orders 
or big orders—we handle them easily every day. 

And you can solve a number of inventory problems too, 
by ordering your seldom-used but essential items, and 
small production lots of materials, from IWI. 


Only Certibied Top Quabity Products are soid by 


IWI. All are nationally advertised and used by leading elec- 
trical manufacturers. 


Jmmediate Sowice from an amply stocked, nearby IWI 


Warehouse. 






























































COMPLETE STOCKS Of These Materials 
Are Always READY FOR SHIPMENT 


























Asbestos Insulation Insulating Varnish Teflon 

Built-up Mica Products Mylar Combination Varnished Cambric 

Commutators Built to Insulation Products 
Specifications Phenolite 








Varnished Tubing 


























Cotton Sleeving Pressure Sensitive Tape é 

Cotton Tape Saturated Sleeving Vulcanized Fibre 

Fibre Wedges Silicone Insulations Wood Wedges 
Insulating Paper Silicone Resins Woven Glass Insulation 








“KNOW-HOW” TO HELP YOU 


Your IWI Representative has had years of experience helping 
electrical manufacturers select and use the right products in the 
right way. He is ready to assist you on every problem concerning 
electrical insulating materials. Simply phone or write. There’s 
no obligation. 






































A NATIONAL NETWORK OF WAREHOUSES 
SERVING ELECTRICAL MANUFACTURERS 


INSULATION AND WIRES 


















| INCORPORATED 

' 1534 Swinney Avenue - Ft. Wayne 6, Indiana 
Write For Address Of Warehouse Nearest You 
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tions in wirewound winding tech 
niques are said to result in fast anc 
economical production, particularly o! 
fine wire winding. 


Fielden Instrument Division of 
Robertshaw-Fulton Controls Co. has 
expanded its plant and office facilities 
at 2920 North Fourth St., Philadel] 
phia, to triple its former area. Th« 
division manufactures electronic con 
trol devices and industrial instru 
ments. In another expansion move, i 
new engineering technical service of 
fice has been established in St. Louis 
to serve the Central States. It is lo 
cated at 2901-21 Clark Ave. Robert 
E. Edsall is in charge. 


Plans to center complete enginee1 
ing as well as manufacturing of ger 
manium rectifiers and diodes at its 
Clyde, N. Y., plant have been an 
nounced by General Electric. Engi 
neering design and development of 
rectifiers and diodes will be trans 
ferred from germanium products head 
quarters at Electronics Park, Syracus« 
to Clyde, where they have been and 
will continue to be manufactured. As 
manager of germanium diode and rec 
tifier engineering the company has 
appointed Raymond A. York, formerly 
manager of product engineering. 






Taking another step in its expansion 
program, Ketay Instrument Corp.., 
New York, has acquired the majority 
stock interest in the Vari-ohm Corp.. 
Amityville, L. I., N. Y., manufacture1 
of potentiometers. The new acquisi 
tion will be operated as a subsidiary 
Ketay also announced this month its 
plans to exchange stock and consoli 
date with the Norden Laboratories 
Corp., currently engaged in research 
development and manufacture of 
electro-mechanical instruments, sys 
tems and computers. When the con 
solidation with Norden is completed 
the company plans to change its name 
to Norden-Ketay Corp. 


Fivefold expansion of its forme: 
plant area is provided by the new en 
gineering offices and production facili 
ties of Epsco, Inc., now located at 585 
Commonwealth Ave., Boston 15, Mass 
The company manufactures computer 
components and control and data proc 
essing elements. 


The Board of Directors of Penn In- 
dustrial Instrument Corp., Philadel- 
phia, has accepted a proposed plan for 
merger of that company with Bur- 
gess-Manning Co., Libertyville, Il. 
Under the proposed merger Penn In- 
dustrial Instrument Corp. would con- 
tinue operating under its present man 
agement as a separate division of Bur- 
gess-Manning, which would continue 
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ONTACTS can be too good for their job... in 
C which case they add useless extra expense. 
Similarly, they can fall short of needed perfor- 
mance... and lead to costly repairs and loss of 
dependability. Unless vou are engineering contacts 
exactly for your product’s requirements, you may 
be missing opportunities to make substantial 
improvements in the performance and cost of 
your product. 


To design contacts accurately for their intended 
use, all electrical, mechanical and environmental 
factors of the application require attention. How 
much current is to be broken, at what voltage, 
in what kind of cireuit? How many make-and- 
break eveles...and how often? What contact 
pressures? What atmospheric conditions ? 


The answers to these questions...and many 
more... form the basis of Mallory’s engineering 
of your particular contacts. 


How Mallory Contact Engineering Helps You 
Mallory engineers will help you select the most 
effective contact material from the extensive line 
of special Mallory alloys. If your application 


involves standard service conditions, a standard 
Mallory design can often be recommended .. . at 
substantial savings to you. For special require- 
ments, Mallory engineers are well qualified to 
assist in design of special contacts... drawing 
on the experience gained in many years of contact 
research and development. 


The result is a contact engineered exactly to your 
needs... capable of giving the performance you 
want. at a cost that fits the intended use. You 
can gain further savings, too, by having Mallory 
fabricate complete contact assemblies to your 


specifications in our efficient manufacturing plant. 


Ask a Mallory engineer to talk over your own 
contact problems. For a consultation, or for a 
copy of our Contact Catalog, write or call 
Mallory ioday. 


Expect more... 
Get more from 


MALLorY 


In Canada, made and sold by Johnson Matthey & Mallory, Ltd., 110 Industry Street, Toronto 15, Ontario, 


Serving Industry with These Products: 


Electromechanical—Resistors * Switches * Television Tuners * Vibrators 


P.R. MALLORY & CO. Inc.| 


Electrochemical—Capacitors «* Rectifiers * Mercury Batteries 


Metallurgical— Contacts * Special Metals and Ceramics * Welding Materials 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Dobeckmun creates... 


Narrow Slit Tapes of 
Mylar®... Insulation Miracle 


Mylar tapes by Dobeckmun 
combine extreme thinness with 
astonishing tensile and impact 
strength and dielectric 
properties. Dobeckmun brings 
you this new polyester film 
with a high coefficient of 
friction on the surface, and a 
thickness of less than .0005’’. 
Slitting, laminating or 
printing Mylar requires the 
highly specialized skills 
developed at Dobeckmun, the 
pioneer converters of film and 
paper. Let us supply you with 
working samples for testing. 


Write: 


= 





PROPERTIES OF “MYLAR” 
POLYESTER FILM 


Tensile Strength (Lbs./Sq. In.) 25,000 


Break Elongation% 130 
Tear Strength (Gr./Mil.) 22 


Bending Modulus 

(Lbs./Sq. In.) 500,000 
Softening Point (°C.) 240-245 
Moisture Absorption (100%) 0.3 
Sq. In. Per Lb./Mil. Film 20,000 
Impact Strength (Kg./Cm.) /Mil. 75 
Dielectric Constant 3.25 
Power Factor (%) 60 CPS /25°C. 0.3 
Dielectric Strength Volts/Mil. 5,000 
Volume Resistivity (Ohm-CM.) 4.x 1015 
Surface Resistivity 


(Ohms—100% RH) 4.8x 10” 


® Registered by E. 1. du Pont de Nemours & Co., Inc. 


beckmun Company, Cleveland 1, Ohio + Berkeley 10, Cal. 


Wells River and Bennington, Vt. 


\ 

Nie ee The Floyd A. Holes Co., Bedford and Madison, Ohio 
. ett 
— eee - 


READ-RECORD 
HEADS 


OPTIMUM 
READ-BACK SIGNAL 


LOW NOISE FACTOR 


HIGH FREQUENCY 
OPERATION 


LIBRASCOPE. INCORPORATED 








Librascope read-record heads are 
designed for recording and read- 
ing on magnetic drums or other 
magnetic storage systems and 
consist of a center-tapped coil 
wound on a toroidal core and 
molded into a temperature-stable 
epoxy resin package 34” long 
Optimum read-back signal at high 
frequencies is made possible by 
sintered ferrite core, a winding 
with low distributed capacity 
and with back gap eliminated. 
Positioning dowel hole permits 
precise mounting. All heads sub- 
jected to 1200 volt RMS high 
potential test. Write for catalog 


SPECIFICATIONS: 


Crosstalk limited to minus 
60 Db for adjacent 

heads. Resonant frequency 
above 500 KC 

Track width: .090 in. 

Gap width: .0015 in 


() Computers and Controls 


IBRASCOPE 


& CUSEIDIARY OF GENERAL PRECISION EOUIPHENT CORPORATION 


1607 FLOWER ST., GLENDALE, CALIF. 
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as the surviving company. Penn manu- 
|factures electric and electronic flow 
/meters as well as temperature and 
pressure control instruments. Products 
of Burgess-Manning include pulsation 
snubbers, surge control and sound con- 
trol devices. 


Minneapolis-Honeywell Regulator 
Co. has purchased all outstanding 
| capital stock of Doeleam Corp., Bos- 
| ton, Mass., manufacturer of precision 
instrument and control equipment for 
aircraft and industry. The New Eng- 
\land firm, which has its main plant 
}and administrative offices in Boston 
j}and another plant and engineering 
| laboratories in Newton, Mass., will be 
operated as a division of Honeywell. 





| The Gray Manufacturing Co., Hart- 
| ford, Conn., is developing new prod- 
ucts designed to improve internal se- 
curity for industrial plants and mili- 
|tary facilities. A complete industrial 
security engineering service is also 
planned as soon as the proper support- 
ing equipment can be perfected. 


Kepco Laboratories has moved into 
the new addition to its Flushing, N. Y.., 
plant which triples the company’s pro- 
duction area for the manufacture of 
voltage-regulated power supplies. A 
new engineering development and re- 

| search laboratory is an integral part 
'of the new plant, which contains 
15,000 sq ft. 


At its Endicott, N. Y., facilities, In- 
ternational Business Machines Corp. 
has opened a 139,200 sq-ft plant de- 
voted to heat-treating, plating and 
plastics molding operations in an ad- 
dition to the main plant that will han- 
dle more than 40,000 different parts 
used in IBM electric accounting ma- 
chines, electric “brains” and _ time-re- 
| cording instruments. 


| 
| 


The Radio Corporation of America 
has been licensed to use the magnetic 
recording patents of Armour Research 
Foundation of Illinois Institute of 
Technology, Chicago. Sixty-four com- 
panies in the United States and abroad 

| are now licensed to use the 250 pat- 
ents relating to magnetic recording 
|equipment and sound recording tape 
owned by Armour. 


Testing, Inc., 5051 West Jefferson 
| Blvd., Los Angeles, has been formed 
for the purpose of running qualifica- 
tion and production tests of electrical 
and mechanical products for govern- 
ment and industry. A resident Navy 
representative is present to give gov- 
ernment source inspection for military 
requirements. 
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Eliminate Staking, Welding, Clinching 
STC MEL 
Permanently Retained 


Set self-anchor- 
ing SPEED GRIP 
in panel mount- 


New, Self-Anchoring SPEED GRIP 


cuts assembly costs in half! 


Simple tool 
presses nut into 


‘ Heavy duty nut 
Whatever your present method of attaching square nuts to lin Moan pond 


panels, new self-anchoring SPEED Grips can do the job faster, 2 tion — perma- 


- ‘ : ss nently retained 
easier, better. This unique fastener has spring steel —can’t rotate, 


“mechanical hands” that permanently lock the nut in bolt- A ae ae 
receiving position. It cannot be dislodged even with rough 

handling. Applied after painting or porcelainizing, there is 

no clogging, retapping or masking of threads to bother Write today for free copy of 
about. And it is ideal for blind location attachments. ee 


letin, No. 335. Tinnerman 


7 ‘ ‘ ‘ ‘ ‘ . Products, Inc., Dept. 12, Box 
Total up the savings in application time—in expensive 6688, Cleveland 1, Ohio. In 


2 - : ‘ Canada: Dominion Fasteners 
assembly equipment—in handling time—in assembly steps— Ltd., Hamilton, Ontario. In Great Britain 


and you’ll switch to self-anchoring SPEED Grips—the newest Simmonds Aerocessories, Ltd., Treforest, 


a ‘ . Wales. In France: Aerocessoires Simmonds, 
addition to the complete Tinnerman line of Nut Retainers. S.A., 7rue Henri Barbusse, Levallois (Seine). 


¢ TINNERMAN 


» al ssi 


MORE THAN 8000 SHAPES AND SIZES 
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Abstract and Comment 


| How a Publication Can Further 
the Standards Movement 


Frank J. Oliver, Editor 
ELECTRICAL MANUFACTURING 


FUNCTIONALLY a publication can ap- 
proach standards from some half dozen 
points of view. A routine approach 
would be to report the availability and 
source of standards as they are issued. 
A publication can influence the writ- 
ing of standards by reporting work in 
progress, thus acting as a sounding 
board for various viewpoints. To this 
extent a publication ties in with the 
ASA philosophy which is that to be 
an American Standard, a_ standard 
must have acceptance by all interested 
parties including both the users of 
a particular material or component 
under study, as well as the manufac- 
turers thereof. The publication serves 
as a goldfish bowl in which the work 
in progress is exposed to public view. 
Often entirely fresh viewpoints are 
brought in from unexpected sources. 

A publication can take a direct hand 
in steering standardization through its 
Editorial page. The publication can 
act as a critic. Having no direct axe 
to grind, the publication can generally 
take a disinterested viewpoint and 
suggest logical procedures to follow 
or compromise solutions where the 
views of several groups appear to be 
in conflict. In fact on more than one 
occasion we have attempted to recon- 
cile the work of diverse groups by 
inviting comment for publication and 
thus heading the program toward ulti- 
mate acceptance through ASA proce- 
dures. On commercial standards or 
industry specifications the publication 
can sometimes take the initiative by 
doing independent research work so 
as to present facts on practice not 
otherwise easily obtainable. 

Lastly, a publication can show by 
example how standards are put to 
work; also how applicable standards 
will help solve current design prob- 
lems. A review of the work ELECTRICAL 
MANUFACTURING has done in pushing 
international standards on insulation 
will exemplify a few of the points 
mentioned above and also point to 
trends in such developments. 

We first took note of the Interna- 
tional Electrotechnical Commission 
when we reported on its 1951 meeting 


in Portugal. The coverage was very 
broad and hence necessarily super- 
ficial. For example, we devoted an 
inch or so of type to work that was 
just getting started on international 
standardization of electrical insulating 
materials. Later, as the work prog- 
ressed more space was devoted to 
reporting it. In January 1954 we 
presented international viewpoints on 
classification of insulation. For the 
first time the viewpoints of the head 
European delegate were presented 
alongside those of American represen- 
tatives. In September we reported on 
an interim meeting held in London 
that was to lead to further action at 
the annual meeting of the IEC in 
Philadelphia later that month. 

Meanwhile, concurrent standardiza- 
tion work on insulating materials for 
electrical machinery came up for revi- 
sion by the AIEE. AIEE Standard 
No. 1 is in essence a test code relating 
to performance of various materials in 
motor models at certain limiting tem- 
peratures. The proposed code revisions 
were published by us a year and a half 
ago while the project was still under 
discussion in AIEE circles. The IEC 
meeting in Philadelphia brought fur- 
ther agreement on an_ international 
basis and set up two new classes of 
insulation based on safe operating tem- 
peratures rather than chemical classifi- 
cations. In November 1954 we pub- 
lished a proposed detailed classification 
of electrical insulating materials by 
chemical and physical designations 
that for the first time appeared to bring 
in a logical classification system from 
that viewpoint. It was originally of 
Swiss origin and is now being devel- 
oped by a formal working group of 
an IEC technical committee. 

In this whole operation we feel that 
we have done much to break down 
some of the points of tension existing 
between American and 
viewpoints. 

As an aside, it can be said that when 
the National Electrical Manufacturers 
Association announced its rerating pro 
gram on integral horsepower motors 
two years ago, we envisioned the majo 
design problem as one that would be 
solved largely through choice of in 
sulating materials. We pointed to th 
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PRODUCTS CORPORATION 
9551 Soreng Avenue, Schiller Park, Illinois © Plants: Schiller Park, Illinois © Spring Valley, Illinois ¢ Fremont, Ohio 


OTHER SORENG PRODUCTS FOR THE APPLIANCE, AUTOMOTIVE AND AIRCRAFT INDUSTRIES 
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Solenoid Selector Switch i Snap Switch Push-button Switch Door Switch Solenoid Valve 
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. Made of duPont TEFLON, 
Kellogg KEL-F and BAKELITE 
Fluorothene 


e@ Unexcelled electrical properties for 
high frequency, high voltage, high tem- 
perature use. Unaffected by a wide range 
in ambient temperatures, pressure alti- 
tudes and humidity. 


e@ Available in natural colors and various 
other colors for circuit identification as 
desired. Standard sizes for wire gauges 
from 24 to 5. Other sizes to specification. 


@ Supplied in cut lengths or on spools 
of 100 ft. and up. Write for Bulletin No. 
300. See our Exhibit at the Radio Engi- 
neering Show, Booth 68-70, Kingsbridge 
Palace, N. Y. 


pS 


Fluorocarbon Products, Inc. 
Division of 
UNITED STATES GASKET COMPANY 
Camdef 1, New Jersey 


FABRICATORS OF 
FLUOROCARBONS & OTHER PLASTICS 
cities throughout the world 


Representatives in principal 








AIEE test code for insulation systems 
on electrical machines as laying the 
ground rules for the coming battle of 
motor redesign, since the standards set 
up performance goals and did not re- 
strict the designer except to give him 
a can-shaped space in which to work. 

ELECTRICAL MANUFACTURING has 
reported consistently on the electrical 
standards drawn up by the Joint In- 
dustry Conference, headquartered in 
Detroit. Although sponsored by the 
automotive manufacturers, JIC brings 
into its discussions the machinery 
builders, particularly members of the 
National Machine Tool Builders Asso- 
ciation, and suppliers of electrical 
equipment as well. In 1953, we printed 
JIC Electrical Standards in full and 
followed a year later by combining 
these JIC Standards with NMTBA 
Electrical Standards. These match JIC 
line for line for about 70 per cent 
of the draft. We have consistently re- 
ported the NMTBA Electrical Stand- 
ards since the first draft was issued in 
1941. From time to time we have ex- 
pressed the hope editorially that these 
combined standards might be sub- 
jected to ASA procedures so as to 
become an American Standard. 

As is generally well known, the Na- 
tional Electrical Code, which is an 
ASA Standard, deals primarily with 
plant and building wiring. Partly be- 
cause of local inspection codes, it deals 
to a limited extent with internal wiring 
in machinery, such as in Article 670 
relating to machine tools. There is a 
basic policy decision under considera- 
tion as to whether such applications 
should be covered in the Code. As it 
stands now, Article 670 is considered 
incomplete and confusing by those 
who have to apply its provisions. 

To help resolve one problem cov- 
ered by the article, namely, that of 
branch circuit protection in multi- 
motored machine tools, last July 
ELECTRICAL MANUFACTURING sought 
the opinions of leading engineers 
known to have strong views on the 
problem and representing user and 
manufacturer interests One member 
of the forum suggested incorporating 
directly into the NEC certain sections 
of JIC-NMTBA Electrical Standards 
that pertain. We heartily concurred 
The latest report we have, however, 
is that little or no progress is being 
made toward incorporating such sec 
tions into the NEC. Undoubtedly 
these standards as a whole will first 
have to be subjected to the procedures 
necessary to make them an American 


Standard. 
Military Influences 


Directly and indirectly the military 
establishments are having tremendous 
influence on standards for material: 
and components and of course on per 
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fe itput torque in a miniature 
package EAD's tiny servo-gear motor has 
been designed for applications where size 
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ement 


MODEL NO. 
GS3021N-1 


CHARACTERISTICS 


Input Voltage 115 _—_ Stall Torque 7 07. in. 
Phase 2 Rated Torque 3 oz. in. 
Frequency 400 cycles Size 1 1/g” dia. 
No Load Speed 180 rpm 2 17/64” long 
Full Load Speed 135rpm _ Gear Reduction 28.4 
Rotor Inertia 1.25gm.cm? Weight 41/202. 


Duty Continuous 
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' MIRAFLEX formance of complete military gear 

We have reported and editorialized o1 

RANDAC . MIRAGLAS , | development of uniform test codes to 

TK err evaluate electrical and electronic com 

i sed "4 nts against standard specifications, 
WAXES &\ SLEEVINGS ponents against standard specifcatio 

erie] Ie hiars| COMPOUNDS \fiberglas yarn, SLEEVINGS and we have dealt specifically with 


casting and the philosophy — the —_ 
impregnating Corps attempt to develop “realistic 
coating, | specifications. 
sealing, ; Our publication regularly reports 
ee the issuance of specifications that ap- 
4 8 Sli LICON 3 k ply in the field we cover from a design 
2 point of view and we deal with devel- 
impregnated MIRAGLAS opment programs and evaluation tests 


s ; Ho ; 
Mitchell-Rand SLEEVINGS of specific materials and components. 
An unusual situation has developed 
THE ONE DEPENDABLE SOURCE with regard to the standardization of 
one class of electro-mechanical com- 
OF SUPPLY FOR EVERYTHING 


ponent, the relay. A relay is hard to 


IN ELECTRICAL INSULATION SILICON 3 define; it depends largely upon the use 


As part of Mitchell-Rand service to industry, coated = ae relays are put and who makes 
we maintain a research laboratory and staff to MIRALITE \ MIRAGLAS t em. There are at least two trade as- 
solve insulation requirements. If you have sociations that include relay manufac- 


an insulation problem send the particulars aia (TM) Ceri Te turers, one of them exclusively, namely 
to Mitchell-Rand for the product to P T LU 3) a G ) c “ii ; 


: the National Association of Relay 
meet your requirements. / : ) 
7 3 TUBI NGS Manufacturers. _NEMA’s Industrial 


Control Section has defined relays by 
function and by geometry of design 
but has limited the definitions to indus- 
trial types. Every manufacturer has 
his own idea of what a relay or con- 
tactor should look like and as a result 
they can hardly be accused of copying 
each other. 

Into this situation stepped the 
Bureau of Ships. To further its own 
program from the point of view of 

stocking spare parts, the Navy wanted 
for small action started on standards for mili- 


tary type relays, mostly electronic. A 


. 
mec h QnisMs | contact to investigate the situation and 
° | provide guidance for an_ industry 
and light) 


standardization program was granted 
Oklahoma A & M College’s Depart- 
ment of Electrical Engineering. Some 
three years ago work was begun by 
setting up basic definitions, including 
an attempt to define reliability. 

It is obvious that standardization is 
not a unilateral procedure. Using 
Oklahoma A & M as the vehicle the 
Navy brought together all the manu- 
facturers of electronic (non-industrial ) 
type relays and engineers of the prin 
cipal original-equipment users, plus 
Decco gives you a complete are shock-mounted to reduce the military. At the June 1953 meet- 


; aa ing, everyone agreed that stand- 
range of small, short-stroke, self-destruction, have silicon ardization was essential. ELECTRICAL 


low-amperage, push or pull steel laminations for efficiency, MANUFACTURING devoted 10 pages to 
: . : summarizing the talks. 

Industrial Type Solenoids hardened beryllium-copper A second meeting was held in 
manufactured with allthe high plunger guide, and heavy February 1954 and was duly reported 
in our pages in May. At this meeting 
a committee was set up for the purpose 
Solenoids. Built to J.1.C. speci- wire omhigh flow point molded of writing a group of proposed stand- 
. . . ards that would eventually be acted 
fication, Decco Small Solenoids nylon bobbins. upon in accordance with ASA proce- 
SPECIAL SOLENOID PROBLEMS ENGINEERED TO YOUR NEEDS dures. As part of this overall program, 

the Oklahoma A & M School of Elec- 


a E T R Oo | T C Oo | L C Oo M PA N Y trical Engineering prepared a set of 


definitions and terminology and dis- 
2435 HILTON ROAD «+ DETROIT 20, (FERNDALE) MICHIGAN 


tributed them in mimeograph form for 
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CTC’s coil forms pass their physical 
exams in great shape — thanks to pre- 
cision manufacture. 

The basic materials of these forms 
are certified, then checked again by us, 
before the forms are made. Each manu- 
facturing detail is quality controlled to 
the high quality standards that enable 
us to offer guaranteed electronic com- 
ponents, custom or standard. 

Forms then get these physical check- 
ups: mounting studs checked for in- 
ternal and external threads, for general 
size and electroplating; form checked 
for I.D., O.D. and concentricity; slug 
checked for threads, dimensions, elec- 
troplating and checked electrically for 
Q and permeability; final assembly 
checked for tightness, chips and cracks. 

Other CTC components benefiting 
from CTC precision manufacture in- 
clude terminal boards, terminals, ca- 
pacitors, swagers, hardware, insulated 
terminals and coils. For all specifica- 
tions and prices, write to Cambridge 
Thermionic Corporation, 453 Concord 


FEBRUARY 1955 


Avenue, Cambridge 38, Massachusetts. 
West Coast Manufacturers contact: 
E. V. Roberts, 5068 West Washington 
Blvd., Los Angeles 16 and 988 Market 
St., San Francisco, California. 


Coil Form Data: Made of grade L-5 silicone im- 
pregnated ceramic. Winding diameters from .205” 
to %”. Mounted heights from '%2” to 1' 4.6”. Cer- 
tain forms, known as Type C, are also available 
with silicone fibreglas terminal retaining collars 
permitting 2 to 4 terminals. These are excellent 
for bifilar windings and advantageous for single 
pie windings because they permit terminals to be 
located above or below winding, thus shortening 
wiring to circuit elements. 


Laboratory Coil Kit. Type X2060 aids in develop- 
ing prototypes and pilot models. Contains 10 — 
tuned coils of L86 size Type C, ranging from 
Microhenries to 800 Microhenries, each slightly 
overlapping next coil in scale. Kit contains mount- 
ing hardware and lists such information as in- 
ductance range, wire size, number of turns, Q 
value. Coils are color-coded to chart for easy 
quantity-order. 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components, 
custom or standard 























A New Heavy-Duty 
Machine Tool Limit Switch 
With 70° Overtravel 


®@ Trigger Fast Action 




































@ High Contact Pressure 








@ Versatile In Application 








@ Strongly Constructed 








@ Long Lived 














































































































Model L-100S 








Acro, a leading manufacturer of precision snap action switches, 
has now added the sturdy Model L-100S for the machine tool 
industry. With repeated use of 70° overtravel this rugged design 
has consistently withstood 20,000,000 actuations. For installation 
ease, terminals and the switch mechanism are in separate com- 
partments. The heavy cast case is gasketed for oil and moisture 
resistance. Available with a wide variety of actuators. Easy to 
service. Electrical rating 25 Amps, 125 Volts AC-DC. Favorably 
priced. Write for bulletin. 
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COLUMBUS 16, OHIO 
Plants at Columbus and Hillsboro, Ohio 
REPRESFNTATIVES IN ALL PRINCIPAL CITIES 
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comment last summer. 
When problems arise in industry, 
where we are aware of relevant mili- 
tary specifications, we call attention to 
such available data. The machine tool 
builders, for example, recently encoun- 
tered clauses at the bottom of military 
purchase contracts that demanded that 
the assembled product operate within 
specified limits of radio interference. 
Primary sources of r-f interference are 
d-c motors in variable-speed drives, 
relay contacts, V-belt spewing r-f 
static, and even ball bearings. It was 
suggested to us by the NMTBA that 
we might like to investigate the prob- 
lem and come up with some answers. 
Military specifications had already 
been drawn up as to measurement of 
radio interference, limits established 
on aircraft and in military vehicles, 
also limits set for business machines, 
long-time offenders with brush-type 
universal motors. We referenced all 
these military codes, also the work of 
ASA Committee C 63 which has been 
developing standards in interference 
tests for some time. Three standards 
have already been issued. In the staff 
article produced dealing broadly with 
this problem (September 1954) we 
also published private specifications 
that appeared to be a sound answer to 
certain phases of the problem. 
Actually, attention to standards is 
a sort of day-in, day-out affair with an 
engineering publication. In articles on 
materials, for example, discussion of 
property data and tabulation and 
graphs of such data are usually identi- 
fied with applicable specifications. 
Progress toward newer and _ better 
standards also mean a healthy spirit 
of criticism toward the old—whenever 
this is justified. Consequently, our 
authors and editors have freedom to 
point the defects and inadequacies 
of existing standards when such 
exist. O00 


Abstracted from a talk given at the 5th 
National Conference on Standards, Amer- 


ican Standards Association, New York, 
Nov. 17, 1954. 


Machine Tools Becoming 
More Automatic 


Tell Berna, General Manager 
Nat’, MAcuINE Too. Bumpers Ass’N 


NEVER HAS MACHINE TOOL DESIGN and 
development accelerated as rapidly as 
it has in the last two years. The out- 
standing feature of new trends in de- 
sign has been the remarkable strides in 
the direction of automatic controls 
which not only reduce direct labor 
costs but insure greater consistency 
and accuracy and stabilize output, be- 
cause rate of productivity is built into 
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SHAV-PAK 
LOW PRICE! | 


TR WILUAMS, 

Zt ee 
SHAVE IN THE COMFORT 
, OF YOUR CAR, 


Boat or Plane! 


Specially Designed for 
Operating Standard A.C. 
Electric Shavers in 
Automobiles, Buses, 


_. Cigarette Lighter Trucks, Boats, and 
Receptacle on Dash Planes. 


OUTPUT 
ouput 
| | go crcues | WATTAGE EJ 
# 


MIGHTY MIDGET 
potable INVERTER 


WITH GREATER OUTPUT 
DICTATE REPORTS ACCURATELY-PROMPTLY! 


95 


LIST 
PRICE 


Plugs into 


make your car, boat or plane 


a Posen office’’ 
emai ith ATR INVERTERS 


for changing your 
storage battery 
current to A. C. 


Household 


ELECTRICITY 


Plugs into 
Cigarette Lighter 
109 on Dash © 


‘. 19: Loy * pe 


ATR INVERTERS ... 


especially designed for operating 
standard 110 volt A. C. ° 


le DICTATING MACHINES e TAPE RECORDER 
@ ELECTRIC RAZORS e@ WIRE RECORDERS 


in_your own car? 


115 volts 
115 volts 


American Ti TELEVISION & Rapio Co. 


le Since 1931 
enn vau iF * aaaeee U.S.A 


| the machine instead of being depend- 
}ent upon the operator. 

These great advances in productiv- 
| ity and accuracy are being achieved by 
| sound design and better workm: uship 
plus the application of the latest tech- 
| nological advances in the arts of elec- 
| tronics, hydraulics, 
and electrical 
engineering. 

The year 1955, highlighted by the 
Machine Tool Show in Chicago Sep- 
tember 6-17, will unveil new applica- 
| tions of automatic workpiece handling 
and gaging, work and tool positioning 
to unbelievable accuracies, and power 
| and speed for metal removal, rival- 
| ing the fondest dreams of a few years 
| ago. 

Automatic 
corded 


recorded informa- 


tion, and mechanical 


controls based on re- 
information systems common 
to electronic computing machines will 
put machines through complete oper- 
| ating cycles, producing more and bet- 
ter products at less cost than ever be- 


Machine Tool Orders Mount 


NEw orpers for machine tools rose 
to a 15-month high in December 
and brought total new orders for 
1954 to $561,000,000, the Machine 
Tool Builders Association reported 
With for the 
1945-47 as an index base of 
new orders last month stood 
at a preliminary 203.2, 
compared with 119.5 in November. 
all of 1953 totaled 
$861,800,000. Total shipments in 
1954 $892,000,000, 
compared with $1,191,200,000 in 
1953. 


ments was 203.6 


in January. volume 


years 
100, 
figure of 
New orders for 


amounted to 


The index of December ship- 


The 


tore. 


of such equipment. 


Giant presses, and newly developed 
metal forming machines will produce | 


intricate shapes for the ever-expanding 
| markets for consumer products. 


Greater emphasis is being placed on | 


reliability and ease of 
| Great improvement in 


maintenance. 
electrical ma- 


terials and automatic control appara- | 


| tus, coupled with better protection 
against dirt and coolant will pay divi- 
dends to the new machine tool user. 
Much credit for these improvements 
must be given to the electrical manu- 
facturer and the widespread use by 


increased demands for au- | 
tomatic control will spur the use of | 
midget control devices, and improve- | 
ments in the protection and reliability | 
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PRECISION POTENTIOMETERS 


mee EEL e), | 
and INDUSTRIAL APPLICATIONS 


The P-Series have been designed to meet 
ibe PU RC CU CUCL eo 
sion potentiometers used in LL 
instrumentation. These units retain many 
MLM CCUM CCL C0 
stringent military requirements. 


P-SERIES FEATURES: 


TIC Standards of Accuracy 

Oe ts 

Long Life 

Low Torque 

Ta CMCC amy 
eM Ms dk 
Excellent Frequency Response 
UMS 

Single or Ganged Assemblies 


SPECIFICATIONS 
ELECTRICAL P3 


Resistance 
Range 


P 15% P1M% 


100-200 Ka 100-150 Kn 100-100 Ka 


Independent +0.5% std +0.75% +2.0% std 
Linearity to +0.15% std. to +0.5% 
spec. + 0.25% 
spec 


218° +3 5° 
std. to +1° std. to +2° 
spec. spec. 


8 watts @ 4watts@ 2.5 watts @ 
25°C 25°C 25°C 


Available with 10° minimum 
separation, located within +1 
standard to +0.5° special 


Ambient - 55° to 55° to —§5° fo 

Temp. + 80°C + 80°C + 80°C 

Range 

MECHANICAL 

Mounting Tapped Hole Threaded 
Bushing 


Bakelite 
base and 
cover 


Winding 
Angle 


320° +3 
std. to +1 
spec. 

Power 
Rating 


Taps 


Threaded 
Bushing 


Bakelite 
base and 
cover 


Housing Bakelite 
base with 
aluminum 


cover 


Side of 
base only 


Terminals 

(Gold 
flashed on 
Silver 
plate) 


Bearings 


Side or 
cover 
optional 
where not 
ganged ganged 


Precision-Bored phosphor-bronze 
sleeve-type 


Mechanical 360° std. Mechanical stops 
Rotation available 


PM looked ie Melle Mm ee ei E 


Side or 
cover 
optional 
where not 


upon request. 
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537 Main Street, Acton, Mass. 
P.0. Box 3941, North Hollywood, Calif. 


machine builders of the Machine Tool | & 


ELECTRICAL MANUFACTURING 





at a new low cost! 


MEET the Textolite“Twins”—two new General Electric 
paper base laminates for hot—or cold—punching. Their 


HOT PUNCHING GRADE 2053 

Offers excellent mechanical strength and electrical 
properties—at greatly reduced cost. Uniformly good ap- 
pearance. Can be readily hot-punched up to 1”. Ideal 
for terminal strips, sockets, spacers and contactors. 


MEET THE REST 
OF THE TEXTOLITE FAMILY, TOO! 
G-E TEXTOLITE 11562 (NEMA Grade P)—for 
general purpose applications 


G-E TEXTOLITE 11563 (NEMA Grade XXP)— 
for medium electrical resistance 
G-E TEXTOLITE 11564 (NEMA 
Grade XXXP)—for the highest electrical 
requirements 


Progress /s Our Most Important Product 


GENERAL @@) ELECTRIC 
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mechanical strength and punching properties offer you 
easy-to-fabricate laminates—at a new low cost. 


COLD PUNCHING GRADE 11561 


Combines the advantages of excellent cold punching 
and shearing qualities with high mechanical and elec- 
trical strength—at low cost. Can be punched cold to 
4%” and sheared cold to 442”. Outstanding ease of fab- 
rication, high impact and dielectric strength. 


SEND FOR FREE SAMPLES! 


General Electric Company 
Laminated and Insulating Products 
Sect. No. EML2-5, P.O. Box 1911 
Cleveland 1, Ohio 


Please send me samples and data sheets on G-E 


Textolite laminates: 


( ) 2053 ( ) 11561 ( ) 11562 ( )11563 ( ) 11564 


Name 


Firm 





Street___ 


Zone___State 
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Let’s talk about 


Insulation... 




































































Mr. Edward E. Colligan, Vice President and General 
Sales Manager, Chase & Sons, Inc., Randolph, Mass. 


New Chase materials 
offer many advantages to 
Electrical Manufacturers 


If you are searching for new ways 
to conserve space and lower produc- 
tion costs ... and who isn't . . . take 
a good look at these new Chase elec- 
trical insulating materials. 


Chasbestos is a composite material 
made of various combinations of 
highly purified asbestos sheet and 
du Pent Mylar® Polyester film. 
Chasbestos makes an excellent Class 
“B” insulation. It is available in 
sheet, roll and tape form, with a wide 
range of lasting dielectric qualities. 


Glasterra is another Chase com- 
posite insulation incorporating glass 
yarn or fabric with asbestos paper 
and a Class “B” or silicone varnish. 





Glasterra is produced in various com- 
binations as Class “B” and Class “H” 
insulation, in sheets, rolls and tapes. 
All of these thoroughly tested, 
pyrolysis - resistant Chase products 
are engineered to withstand maxi- 
mum temperatures in minimum 
space. Variations can be designed 
to meet your specific requirements. 
Chase also makes slot insulation, 
in combinations of du Pont Mylar® 
and rag or kraft paper. The design 
advantages and manufacturing econ- 
omies of these new Chase materials 
are worth your thorough investiga- 
tion. Write for samples and Tech- 
nical Bulletins. Chase & Sons, Inc., 
Randolph, Massachusetts. 


FRICTION TAPE 

RUBBER SPLICING COMPOUND 

NEOPRENE SPLICING TAPE 

PLASTIC ELECTRICAL TAPE 

HIGH AND LOW VOLTAGE INSULATING TAPE 
RUBBER AND PLASTIC COATINGS 


CLASS "B” AND “H” INSULATION 
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Electrical Standards of the National 
Machine Tool Builders’ Association as 
a guide to better machine tool electri- 
fication. 

It must be remembered, however, 
that these marvelous new machine 
tools accomplish nothing unless they 
are put to work in metal-working 
plants. The constant steady growth of 
obsolescence in America’s metal-work- 
ing industries is wasteful of the na- 
tion’s resources and weakens our de 
fense if war breaks out. Ooo 


Pattern For New Products 


Dave Chapman, S.I.D. 


THROUGH YEARS OF DEVELOPMENT, ap- 
pliance manufacturers have used both 
functional and structural qualities as 
major sales points. Home appliances 
and equipment have been built so well 
that they will function effectively and 
stand up under hard usage for many 
years. Excellent merchandising with 
broad coverage saturated the consumer 
market with products made to last at 
least five to ten years. There are two 
choices of action open: create new 
markets by giving old products new 
faces (styling) or create completely 
fresh, untouched markets with new 
products to serve new functions (de- 
sign). 

The two terms, design and style, 
may offer some confusion. They may 
be defined in terms to develop a phi- 
losophy of planning and design as op- 
posed to the opportunistic aspects of 
styling alone. Good design is a basic 
and inherent quality, the visual syn- 
thesis of a well-built structure, agree- 
able and efficient in function. Style, or 
fashion, is a visual or functional qual- 
ity to which the consumer has been 
conditioned, a quality built on a system 
of vagaries whose borders and con- 
cepts change with the changes in our 
physical and emotional world. 

These concepts overlap. Good de- 
sign is basic and fundamental while 
style is an index to a consumer's feel- 
ing of security and should not be dis- 
counted as nonsense. Since good de- 
sign is so basic it cannot be washed 
over an existing form as though it were 
a coat of paint. Since it is an inherent 
characteristic of a good product, it 
must be developed at management 
planning level to achieve its full worth. 

An example of these differences and 
their effect on a market is home laun- 
dry equipment. For years style and 
minor engineering considerations had 
been applied while the market satura- 
tion increased steadily. But it was the 
combination of creative engineering 
and mature design consideration that 
opened a new market for automatic 
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Design Simplicity — 
Key to Trouble-Free Operation 


A “‘look inside” the Type 230 Interval 


iy - i 
LUO 
tele 
= — Timer illustrates how design simplicity 


— ry ag 
lle 
a 


and precision workmanship contribute 


to trouble-free performance. 


For example, the friction clutch assembly shown at left has 
few operating parts, yet is highly efficient. All friction forces are 
held internally within the clutch. No force is exerted either up 
or down to cause unnecessary load on the motor. The clutch 
essentially ‘‘floats’’ in the timer, thus minimizing wear, increasing 


reliability, and contributing to long motor and timer life. 


Every component of every Cramer timer has been designed 
for simplicity, accuracy and operating dependability. For the 


complete story on interval timers, write for Bulletin PB-210. 


POs seeciatisrs In. FAme CONTROL 


The R. W. CRAMER CO., Yue. 


BOX 8, CENTERBROOK, CONNECTICUT 


3135. 

















Davohm Series 850 
Metal Film Resistor 


Perfect compromise between precision wire wound—and composition types 




















This new precision film type resistor is hermetically sealed, 
highly stable, and has a temperature coefficient independ- 
ent of resistance value. The Davohm Series 850 is available 
in 1/2, 1 and 2 watt sizes; to tolerances of +1.0%, 
+0.5%, +0.25%; and, to any desired value. 
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Temperature | Cycling 




























































Low Temperature Exposure 0.04% 
Short Time Overload 0.02% 
Effect of Soldering 0.02% 
Moisture Resistance "0.08% 
Voltage Coefficient 0.00% 
Load-Life (per 1000 hours) 0.20% 
Temperature Coefficient (PPM/°C) ae +370 420 











Write for complete data. 


Available Through: THE DAVEN ELECTRONIC SALES CORP. 
Associated with: 


« IDA VEN ~. 176 Central Ave. 
Newark 4, N. J. 























Serving 
INDUSTRY 
since 1887 
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STAMPINGS 












































Standard and Special Washers, 
of every description, from every 
kind of material, any desired 
finish . . . designed for every 
purpose... utilizing more than 
22,000 Sets of Dies. 


Let us Quote on Your Needs. 
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THE WORLD’S LARGEST PRODUCER OF WASHERS. 
2200 SOUTH BAY STREET e MILWAUKEE 7, WISCONSIN 
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laundry appliances that moved them 
from the basement into the kitchen, 
stepped up unit dollar sales from about 
$70 to more than $200 and breathed 
new life into the industry. 

Many skeptics claimed that home- 
makers would not stand the large in- 
crease in price. Others said that the 
homemaker would not dispose of ex- 
isting equipment just to get a new 
product. But homemakers bought these 
new units because they fitted into their 
pattern of life. 

Manufacturers of appliances must 
study people and their wants and 
needs. They must devise new products 
with new functions, rather than trying 
to satisfy the consumer market with 
superficial trim on an old fagade. 

The silent servants of 1960 will give 
the kitchen a usable, livable area. The 
laboratory aspects of today’s kitchen 
will disappear with the introduction 
of decorative and living standards that 
hold for other areas of the home. The 
breakdown of big appliances into 
smaller, more functional, more con- 
veniently placed units is inevitable. 
This trend is already evident in the 
field of kitchen ranges. They are often 
broken down into elements in wall re- 
cesses or work surfaces where they are 
most convenient. Although still in the 
experimental stages, by 1960 we 
should see the same modularization of 
refrigeration equipment. The salad re- 
frigerator may be a small, drawer-like 
compartment near the sink. Meat stor- 
age and double-faced units to be 
opened from either the kitchen or din- 
ing area will be in wall-hung or stand- 
ardized standing cabinets. The kitchen 
is becoming once more a “living” 
room and the standards of decoration 
applied to every other living area of 
the house in color, materials and tex- 
tures will soon become standard in the 
kitchen as well. The sterile, laboratory- 
white kitchen is rapidly becoming a 
thing of the past. The kitchen with 
decorative warmth and livability as 
one of its major functions is just around 
the corner. Ooo 

Abstracted from paper delivered at 
the National Convention of the Institute 


of Appliance Manufacturers, Cincinnati, 
Ohio, December 1954. 


Prospects for 
Air Conditioning 
Seen Unlimited 


AIR CONDITIONING recently was de- 
scribed as America’s fastest growing 
industry with “almost inexhaustible 
markets” still barely scratched. John 
A. Gilbreath, manager of the Westing- 
house air conditioning division, speak- 
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MACALLEN MICA 


The ease, comfort and convenience of the world 
we live in today depends on electricity. And . . . 
electricity depends on Mica, the one indispen- 
sable dielectric; the most electrically and 
mechanically perfect insulating material known. 
Macallen Mica is MICA PLUS — free of 
mineral content; standard in thickness and size 


and always available. 


THE MACALLEN COMPANY MT. 4.0 4 4. mee oe, | 


BAY ROAD, NEWMARKET, N. H. ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE 


CHICAGO: 565 W. WASHINGTON BLVD. © CLEVELAND: 1231 SUPERIOR AVE. 
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ing before a company sales group, 
® forecast that sales of air conditioners 
new designs on the board? GR for commercial, industrial and reside: 
tales oo | tial use will soar 1000 per cent in the 
' TINY MOLDED next 10 years. 


In the residential market alone, h: 


| predicted, 50 per cent of the nev 

homes to be built within the nex 

decade will have central air condi 

tioning. The newest and most exciting 

may be the product for the home, he added, i 

° ' | the heat pump, year-round air con 
difference | 


ditioner that makes possible the ail 


| electric home. 
between | 


Sales of units for central air condi 
w " tioning have increased almost 500 pei 
problems cent, from 20,000 units to 100,000 
units annually, in the last six years 

and Mr. Gilbreath said. 


profits! As typical of the opportunities ahead 


| in the business, Mr. Gilbreath cited 
GRC MOLDS ALL | 






















Gries’ unique single cavity molding facili- 
ties are flexible—provide the practical 







THERMOPLASTICS a recent survey, made by a non-indus 
answer to countless problems of product Y PENDABLY my? © . dan! 7 er , one, 
Saeed Memcemoies wae eoaeee eee wert, Seer , | try source, which reported that 45 pe: 


tiny, or how intricate. GRC molds nylon 
parts to meet your exact specifications, 
with precise tolerances and uniform qual- 
ity. And because GRC methods are com- 
pletely automatic, costs are surprisingly 
low—GRC tiny nylon parts are produced 


cent of the people interviewed said 
they intended to buy air conditioning 


equipment soon. 
i iveri tities i : . : 
SS Se we Industries and commercial establish 







and Individual Inserts! 


Automatic Continuous | 
Single Parts! 








completely trimmed and ready for use, in NO SIZE TOO SMALL! | ments accepted large air conditioners 
| one high-speed, money-saving operation! MAXIMUM SIZE first because they found it was profit 
Write today for Bulletin and Samples. NO MINIMUM SIZE! able, among other advantages. Buying 
Send prints for quotation. 





LOW MOLD COSTS! motives for the home owner have been 


SS present all along, but only recently has 
GRIES REPRODUCER CORP. 


| a way been found to exploit them 
Pee POE eer als Gastiene | Among these motives Mr. Gilbreath 


149 Beechwood Ave., New Rochelle, N. Y. Phone: NEw Rochelle 3-8600 | listed comfort, better health, greate 
ceisimninndei tat acat aia ete | convenience, pride of ownership and 
saving. OO! 


















Multiple Reprint on 






Design Trends 


(Continued from page 148) 


Printed Circuits 





Ix a continuing program, the editors of ELEcrricAL MANUFACTUR- 
ING, have been regularly reporting developments in printed circuits 
and associated techniques, both from the standpoint of parts design, 
application, and advanced fabrication and assembly methods. 

A selection of 14 of these articles has been brought together in a 
72-page booklet, Multiple Reprint No. 8, “Printed Circuits.” Subjects 
include: 


















Elements of Radio Circuits Printed on Ceramic Plates, April 1946; 
Standardized Stamped Wiring for Low-Power Circuits, July 1947; Metal- 
lized Circuits Reduce Wiring Costs, September 1947; Three Metallized 
Techniques for Component Design, February 1949; Miniaturization— 
Crux of Contemporary Product Design, June 1950; Unitized Electronic 
Design and Construction Techniques, February 1951; Mechanization 
of Wiring—Key to Automatic Assembly, January 1953; Printed Circuit 
Assemblies by Automatic-Machine Systems, March 1953; British De- 
velopments in Embedded and Printed Circuits, May 1958; All-Printed 
Circuit Electronic Assembly, June 1953; Portable Radio with Printed 
Circuit, July 1953; Solderless Electronic Assembly with Cellular 
Units, September 1953; Printed-Circuit Design Sources, December 
1953; Simplifying Fabrication of Printed Circuits, February 1954. 











Several plastic materials are used in this 
specially styled frying pan. 

















freely in the broached thermostat ad 
justing screw. The control knob is 
thus always against the end of the 
handle. Accidental blow to handle 
does not disturb thermostat setting. 
Unit operates on standard a-c voltages, 
employs 1150 watts. Temperature 
settings are up to 450 F. ooo 

















e@ Copies of Multiple Reprint No. 8 are available at $2.00 each on requests 
accompanied by remittance, including 3 per cent sales tax for New York 
City deliveries. Send orders to Reader Service Dept., The Gage Publishing 
Company, 1250 Sixth Ave., New York 20. 
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More and more Copyflex machines are replacing other 
types of reproduction equipment for these reasons: 


1. Copyflex makes top-quality black and white prints as 5. Copyflex requires only an electrical connection to 
fast as 30 linear feet per minute and for a cost as operate. 
low as 2c a square foot, depending on the model F ‘ 
q P a 6. Copyflex is absolutely odorless, quiet, and clean—no 
you need, 4 , 


fumes, no exhaust ducts. 
Copyflex has available an unsurpassed variety of 


ais ’ . Copvfle ires i ion—i 

sensitized paper, cloths, and films. You get a con- 7. Cop} _ ee aera + ame installation—is 
. . ; mo n castors m , 

venient and economical single source of supply and RES OR: CEES SOE ey 


service to meet all operating needs. See if you don’t agree with the ever increasing number 


Copyflex is precision engineered for a lifetime of of engineers and draftsmen who are changing to Copyflex. 
a PS a Compare Copyflex advantages with the performance of 
your reproduction machines. We think you'll find the 
differences in favor of Copyflex worth investigating. 
Mail coupon today for information on models and prices. 


Copyflex can be operated easily and well by anyone 
with 5 minutes’ instruction. 


Charles Bruning Company, Inc., Dept. 1009 
4700 Montrose Ave., Chicago 41, Ill. 


Please send me information on Copyflex reproduction 


machines. 
. ; SS See 
Best Process! Best Machines! OX ne, = _— 
Best Selection of Materials! ; / 


Company 





Specialists in reproduction since 1897 ieee 





City 
Charles Bruning Company, Inc., 4700 Montrose Ave., Chicago 41, Illinois 
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PLASTIC MOLDED KNOBS 


FOR INSTRUMENTS, APPLIANCES, ETC. 
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From Stock Molds « No Tool Charge e Fast Delivery 








Huge selection of shapes, sizes and colors available from Rogan’s 
stock molds. No tool charge, fast delivery. Markings can be 
branded to your specifications. Save time, save money, use 
Rogan’s stock molded plastic knobs. Send for free catalog. 


ROGAN BROTHERS 
8027 N. Monticello Ave., Skokie, Illinois 


























Machine Tool 
SOLENOIDS 





















and LAST 


Endurance is built right 
into each Dormeyer Solenoid. 
Performance records show 
that 17,000,000 or more cycles 
have no effect on their 

quiet operation, smooth and 
trouble-free service. 


Dormeyer 
Precision-Wound Coils — 
Quality controlled and 
available in quantity 
through our modern mass 
production facilities. 
Constructed from the finest 
materials available, Dormeyer 
Solenoids are engineered to 
specifications to give maximum 
service in the most difficult 
industrial service. 


For every electrical 
purpose, including fine 
wire coils up to 

No. 50 Wire. 


Send for catalog and include specifications for free estimate 


DORMEYER INDUSTRIES 


FACTORIES IN CHICAGO AND KENTLAND, INDIANA 
CHICAGO 41, ILLINOIS 





3424 MILWAUKEE AVENUE ° 
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Metal Statistics 





The price of primary aluminum was boosted 1.00c. 
in January; copper prices looked as though they 
might push through the 30c. barrier but didn’t; 
lead and zine prices remained steady. Steel in- 


dustry leaders forecast an improved situation for 
1955. 


ALUMINUM-A price boost of 1.00c. a lb for primary 
aluminum was initiated by Reynolds Metals Co., effective 
January 10. It pushed aluminum ingot, 99% plus to 23.20c. 
a lb and aluminum pig, 99% to 21.50c. a Ib. The advance 
in price was the first since last August and was immediately 
followed by similar boosts on the part of Kaiser and Alcoa. 
The price rise also affected prices of secondary aluminum 
ingots which were raised 0.50c. a Ib. The Canadian price 
of primary aluminum was also boosted 1.00c. 

Meanwhile, the Government painted a bright picture for 
the aluminum industry for 1955 and estimated that alumi- 
num shipments for the year will set a new record, with total 
consumption, both civilian and defense, totaling an esti- 
mated 3,200,000,000 lb. This is approximately the same 
total as for 1953 and is 300,000,000 Ib higher than 1954, 
but represents a far higher rate of civilian consumption in 
view of the decrease in defense consumption. 

Primary aluminum production in the United States set an 
all-time high in December, as did the total fourth-quarter 
production and the entire year of 1954. In December, 
primary aluminum output was 254,112,883 lb, compared 
with 242,503,923 Ib in November. Fourth-quarter produc- 
tion amounted to 746,795,795 lb, topping the previous 
quarterly mark of 743,581,012 pounds in the third quarter 
of last year. For all of 1954, primary aluminum production 
came to 2,921,174,443 lb compared with 2,504,029,277 Ib 
in 1953. 

Aluminum smelters, who had been seeking to curb the 
movement of scrap aluminum to foreign buyers, got no aid 
from the Government which announced that scrap exports 
would remain open-ended. Under an open-ended quota 
no quantitative limitation is set but exports are controlled 
to protect the national security. 


COPPER—Consumers of copper found no ray of hope for 
a lower price last month. Quite the contrary, it looked very 
doubtful whether the big producers could hold the 30.00c. 
price barrier they erected in the face of a sky-rocketing 
London Metal Exchange quotation, a strike in Northern 
Rhodesia and a threatened strike in Chile. 

Northern Rhodesia is the second largest copper producer 
in the world. Consequently, the strike there has serious 
consequences. Meanwhile, the threatened strike in Chile 
was averted but the Chilean Government indicated that 
because of the 30.00c. price it may sell not only its refined 
copper but also its blister copper on the Continent and in 
England to get higher prices. 

The London quotation on the Exchange was phenomenal. 
On one day—January 10—it was equivalent to 38%c. a Ib. 
One effect was to boost prices of copper scrap which came 
down a bit later when the London price declined. 

Meanwhile, the Government report on copper stated that 
the anticipated higher level of construction activity and 
manufacture of durable goods, with stabilized military 
procurement, is expected to result in a high level of copper 
production. Additional production of copper from new 
domestic sources, the report said, should provide adequate 
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Look into 


REVERE EXTRUDED SHAPES 


—it may pay you as ++ did Westinghouse 


When engineers of the Westinghouse Electric Cor- doubled without increasing physical size. To put 

poration, Fast Pittsburgh, Pa.» designed an inner- it in other ways, output is increased per pound of 

cooled generator rotor, the problem of making the generator weight and per pound of fuel. 

hollow rotor coils arose. It was decided to make Extruded shapes can save a great deal of machin- 
nel sections, butted together. ing time and money, and make new ideas commer 

Such chann made by milling solid copper cially practical. Come to Revere for them in coppe® 

bar, but Westinghouse knew how expensive such 4 and its alloys and aluminum alloys. 


process 1S. Could Revere produce the channels by 


the extrusion process? We thought we could, and 
after close collaboration with Westinghouse engi- 
neers, the various design and extrusion require- 


ments were finalized. hannels are extruded, 


drawn, annealed, and then given a final draw. COPPER AND BRASS INCORPORATED 


Generators containing these special rotors are Founded by Paul Revere in 1801 
cooled by forcing hydrogen through the inner- 230 Park Avenue, New York 17, N. ¥- 
cooled conductors at 30 psig. Because the heat 1s Mills: Baltimore, Md.; Chicago and Clinton, IIL. Detroit, Mich.: 
picked up directly from the copper, cooling per- Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, 
formance is greatly increased over former designs. N. Y. Sales Offices in Principal Cities, Distributors Everywhere. 
As a result, generator output can be approximately 


Cutaway view of Westinghouse 
generator rotor, showing hy droger 
entering from below at the end 
turns, passing horizontally through 
the coils, and emerging at the 
center. 


HYDROGEN GAS PRESS RE PSIG 


Chart showing how the current carrying capacity of the inner- 
cooled rotor rises oS the hydrogen gos pressure is increased. 
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supplies to support the increased demand. 

U.S. production of crude copper, both primary and 
secondary, in 1954 was about 10 per cent lower than in 
the previous year, at 966,484 tons as compared with 
1,067,793 tons. The year’s production was the smallest 
since 1949 and reflected the result of strikes in August and 
September. Crude output for December was little changed 
at 97,806 tons, as against 97,837 tons in November. Refined 
copper deliveries in 1954 were down about 16 per cent at 
1,206,692 tons compared with 1,443,719 tons in 1953. 
These figures are exclusive of material purchased for stock- 
piling by the Government which amounted to about 185,000 
tons. Refined copper deliveries in December came to 
119,626 tons, compared with 118,925 tons in November. 

tl P Domestic refined output in 1954 amounted to 1,311,249 
—. America’s Leading tons compared with 1,395,003 tons in 1953. December 
showed a gain in domestic refined output at 133,523 tons, 
Manufacturers BY e¥ eee compared with 116,135 tons in November. At the end of 
1954, stocks of refined copper in the hands of producers 
amounted to 47,108 tons, a gain of 10,014 tons. 
RELY ON GI's quarter of a century of Third-quarter 1954 mill and foundry shipments of 
design leadership to produce the best motor copper-base products were nearly 8 per cent below second- 
for the job. quarter shipments and 17 per cent under shipments for 
the third quarter of 1953. 
COUNT ON Gli engineering facilities to 
help you in the development of specific motors | LEAD AND ZINC—Lead and zinc stockpiling by the Gov- 
for special applications. ernment continued to be the chief market features. Lead 
consumers were buying moderate tonnages, mostly for 
DEPEND ON Gi production know-how to immediate needs, at the 15.00c. New York price. 
speed your products down the line profitably, Domestic production of refined lead in November was 
oe | the smallest since last August. The November total was 
and on time! 46,711 tons as compared with 51,276 tons in October. 
Domestic shipments of refined lead to consumers in 
November were 34,913 tons, as compared with 36,307 
tons in the previous month. 

In zinc, production of all grades in December totaled 
85,166 tons, or 5047 tons more than in November. Ship- 
ments ran to 75,105 tons, or 1969 tons less than in 

NEW MODEL B MODEL A | November. 
4-pole, 4-coil shaded pole 2-pole, shaded pole From the consumers’ point of view, the higher produc- 
AC Induction Type Induction Type tion rate of zinc was encouraging and militated against a 
possible rise in the price of the metal. The December output 
was the highest in many years. Actually, demand for zinc 
has been moderate to fair with buying at 11.50c. a lb East 
St. Louis. 


Selenium—The price of selenium was increased $1 a lb, 
effective the first of the year. The increase reflected in- 
creased consumption while the supply position has re- 
mained unchanged. Producers of the commercial grade 
now charge distributors $6 a Ib. Consumers who buy from 
distributors will now have to pay $7.25 a Ib, in 100-Ib lots. 


NEW MODEL €E€ MODEL C 
4-pole, shaded pole AC 2-pole, shaded pole AC 
Induction Type Induction Type 


Mercury—Mercury has displayed quite a steady undertone 

| since the beginning of the new year. Spot metal, as we 

itn: € want. © | went to press, was quoted at $323 to $325 a flask of 76 lb. 

ess, dined tle OO 4-pole, 4-coil, shaded pole There has been smaller offering of metal from abroad and 

induction Type AC Induction Type shipments of mercury from Mexico were held up by the 
Lp new Mexican export licensing procedures. 





Write for complete 
specifications and | production of ilmenite concentrates, pigments, sponge 


Titanium—Last year a new high was set in the domestic 


metal and mill products. Domestic production of com 

—_— mercially-pure titanium sponge-metal was estimated at 
quotations! opted : 5300 short tons in 1954, more than double the 1953 output 
2-pole Capacitor Reversi- US ducti £ titani ‘Il d h lat 
ble Type, AC only (for 6, /.9. production of titanium mill pro ucts (sl eet, piate, 
12 or 24 volt) etc.) was estimated at 1300 tons. The price of titanium was 
unchanged at $4.50 per lb for Grade A, 99.3 per cent plu: 
tHE GENERAL INDUSTRIES co. max. with 0.3 per cent iron, 


quantity-price set 


DEPARTMENT GL « ELYRIA, OHIO Nickel—The Government took steps to tighten export licens 
ing of nickel-bearing scrap for the first quarter in an effor 





ELECTRICAL MANUFACTURING 





For superior printed 


or etched circuits 


use copper-clad 


INSUROK T-725 
and T=812 


plastic laminates 


For printed circuits, the important consideration is the 
laminate base since other characteristics are often similar. In 
buying printed circuits, therefore, it pays to insist on the best 
—INSUROK T-725 or T-812—because of their outstanding 
electrical properties which remain remarkably stable under 
repeated temperature and humidity cycling. 


ASK FOR BULLETIN Laminated INSUROK Grades T-725 and T-812 have 
ON COPPER-CLAD made history ever since they were first introduced to the elec- 


“ tronics industry. Possessing a unique combination of proper- 

4 3 4 uU oe o - ties, they have been used successfully for many years in critical 
high-frequency applications. 

INSUROK T-725 and T-812 have high physical strength 

and low cold flow, and are readily punched into intricate 


shapes. Richardson also furnishes copper-clad INSUROK in 
many other grades, in addition to T-725 and T-812. 


Experienced Richardson engineers will gladly assist you 
in the selection and application of copper-clad INSUROK... 
write or phone your nearest Richardson sales office today. 


he RICHARDSON COMPANY 


FOUNDED 1858 
2799 Lake Street, Melrose Park, Illinois (Chicago District) 


SALES OrrFicek8s 1 oN PRINCIPAL ciriegs 
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TRANSFORMERS ... 


... Specified for the usual 


...- demanded for the 


unusual 


is - 
ym 
. 


“GTC” Transformers for 
television receiver applica 
lions custom-designed 
for high quality at mini- 


mum cost 


“GTC” Transformers for 
industrial and commercial 
applications ... accurately 
engineered and fully recog 
be | Mized for finest quality 


- 


Manufacturers specify 

ce Maran (ame itto tle Me tt cS) 
ommunication, radar de 
vices, test equipment, 
transmitters. and various 
other electronic-controlled 


eta ate + 


‘ 


GTC” Military Transform. 
ers ... designed to meet 
rigid government specifica 
tions and to perform under 
the most severe and contin- 
uous operating conditions. 
MIL.-T-27 


aay 


Ae eek 


serving industry since 1928 


18240 Harwood Avenue, Homewood, Illinois 
(Suburb of Chicago) 


to conserve the domestic supply. It made clear also that 
pure nickel scrap and clean nickel alloy scrap, containin, 
50 per cent or more nickel will not be considered for export 
The situation in primary nickel continues as tight as hereto 
fore with consumers straining to secure additional supplie: 
with little success. The price of nickel was firm at 64.50¢ 
per lb for electric cathodes and sheets. 

Consumption and imports of nickel in October wer 
10 and 8 per cent, respectively, smaller than in Septembe: 


SILVER—Reduced military expenditures and high inven 
tories of consumer durable goods at the beginning of the 
year were responsible for the sharp drop (19 per cent 

in the consumption of silver in the United States in 1954 
according to Handy & Harman’s annual review published 
in mid-January. Reduced military purchases over the past 
year or more resulted in a sharp curtailment in the produc 
tion of many defense items consuming large amounts of 
silver, particularly in the form of brazing alloys. Less silve: 
was used by manufacturers of electrical appliances includ 
ing refrigerators and air-conditioning units. 

The current price of 85%c. per troy ounce has been at 
that level since January 1953. Mexico’s silver policies ar 
the key to the stability of the market. Through buying and 
selling its own output in response to changing conditions, 
Mexico can adjust supplies with a high degree of accuracy 
and the New York price reflects that condition. The London 
silver market was under less control last year and _ prices 
fluctuated between the equivalence of 84.53c. and 86.60c. 
It is expected that price stability will continue to char- 
acterize the silver market during 1955. 


Tungsten—Domestic production of tungsten reached an all- 
time high during the third quarter of 1954. Consumption 
continued to decline and reached the lowest quarterly rate 
since 1949, however. Deliveries under terms of the 
domestic tungsten program were 1,224,367 short tons, as 
of September 30, 1954. On the basis of third-quarter pro- 
duction, total 1954 production is expected to be nearly 
13,000,000 Ib. Price of tungsten remained at $4.40 per Ib, 
98.8 per cent min. in 1000-Ib lots. 


Magnesium—Net shipments of magnesium mill products 
during November amounted to 1,243,000 Ib or 24 per cent 
above October shipments. During the month, Dow Magne- 
sium renewed its lease for three years at the Government 
owned Velasco, Tex. plant. The price of magnesium held 
at 27.00c. for pig at Freeport, Tex. 


TIN—Domestic consumption of tin was virtually unchanged 
in October and November. The quantity of tin consumed 
in these two months was around 6700 long tons. Based 
upon the first 11 months, tin consumption in 1954 was 
estimated at 82,000 long tons, of which 55,000 tons were 
primary tin; 25,300 tons secondary metal; and 1700 tons 
imported tin-base alloys. The price of tin has shown a 
downward trend. In mid-January it was quoted at 86.25 
as against 88.00c. in mid-December. 


STEEL-—Steel industry leaders are painting a bright picture 
for 1955. The current operating rate at Pittsburgh has been 
estimated at better than 85 per cent of capacity and a 
number of open-hearth furnaces have been lighted sinc: 
the start of the year. It is expected that sheets will be in 
good demand through the second quarter. 

Steel production in December—at 8,281,000 net tons 
was the highest for any month since November 1953. With 
that output, the total for 1954 was 88,305,579 tons, making 
the year the 8th best in history. The year’s total was 5.4 
per cent better than the average output of the three years 
1947-49. 


ELECTRICAL MANUFACTURING 





er Castings and 
ings of Certified 


onductivity 


Our new catalog describes our 
facilities and technical charac- 
teristics of available alloys. Write 
for your copy. 


—a subsidiary of 


MALLorY 
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Your guarantee of uniformly high conductivity in copper castings 
and forgings is the individual certification that Philadelphia Bronze 
and Brass places on each piece supplied to you. 


Before shipment, every casting and forging is checked by the most 
modern Magnatest apparatus. The value of conductivity that 
appears on the certificate label is no vague minimum specification 
... but the actual measured figure. 


The exceptionally high conductivity of PB&B products—at least 
90% in castings and 95% in forgings—results from these manu- 
facturing practices: 


@ Only highest grade electrolytic copper is used for 
castings. 


@ Only certified oxygen-free high conductivity copper 
is used for forgings. 


@ Careful control is maintained over every step of 
processing. 


PB&B offers complete service that produces finished parts—both 
large and small—in accordance with your own drawings. All 
essential operations of pattern making, alloying, casting, forging 
and rough or finished machining are under one management... 
one responsibility. Also available are a selection of high-strength, 
corrosion-resistant alloys for structural use in electrical equipment. 


For a detailed discussion of your particular application, write to 
Philadelphia Bronze & Brass or to any of the field sales offices of 


P. R. Mallory & Co. Ine. 


PHILADELPHIA 
BRONZE & BRASS CORP. 


Pye a Mme ee itll te ee 





solve problem 


on Bush 
Jot Cooler: . 


Ceiling Jet Unit Coolers, a product of the Bush 
Manufacturing Company, of West Hartford, Con- 
necticut, have the responsible job of maintaining 
continuous low temperatures in cold storage rooms. 
This calls for reliable motor operation, usually in 
the presence of high humidity. 


The Doerr 1/10 hp, 1140 rpm, Type C, permanent 
split capacitor motor selected had to be suitable for 
replacement in existing units in the field. The band 
mounting used restricts the frame diameter and 
height is also at a premium. The unusual method 
shown for mounting the capacitor provided the an- 
swer and has simplified assembly in both production 
and in servicing. 


This is another instance where Doerr has helped 
with a special design. If you have an unusual motor 
problem, please let us hear from you. 


For more information write 
for Bulletin 100, which shows 
many of the special and 
standard designs available. 


vou cer MORE 
DOERR 92777 


lo ho Sra rec en 


CEDARBURG, WISCONSIN 


Electric Motors from 
1/30 to 5 hp. 

Standard or designed 
to your specifications. 


New Component Materials 


(Continued from page 87) 


Filled Fluorocarbons— 


23. The dissipation factor decreases as the frequency 
increases. 

24. The dielectric strength decreases as the percent- 
age of fill material increases. 

25. In most of the materials tested the surface and 
volume resistivity was greater than 2 x 101%. These 
values are decreased by the addition of fill material. 

oo 
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Electronic Pantograph in 
Contouring Machine 


(Continued from page 99) 


driving an autotransformer. The latter raises or lowers 
the plate voltage on the discriminators, thus affecting 
the magnitude of the output vector. In this way, the 
tangential speed of the follower is adjusted in propor- 
tion to table rpm. 

This completes the discussion of the Ex-Cell-O Ver- 
tical Precision Contouring Machine using Reliance and 
Voss-Raytheon controls. Other versions of this same 
machine have been built incorporating General Elec- 
tric controls. Since the latter embody another interest- 
ing solution to the contouring problem a second article 
will be presented in a later issue of ELECTRICAL MANUv- 
FACTURING describing them. 3 Oo 
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Dr. C. Guy Suits, General Electric Vice President and Director of Research, holds an electric motor stator wound with new Alkanex magnet wire. 
According to Dr. Suits, ‘“Alkanex will open new opportunities for the designers of electric motors and other electrical apparatus. 


General Electric announces 
revolutionary new Alkanex' magnet wire 


Another G-E “‘first,"/ new wire operates at 300 F; 
can increase a motor’s rating as much as 25 per cent 


The development by General Electric of mag- 
net wire with a new heat-resistant polyester 
film insulation has just been announced. The 
most revolutionary advance since the introduc- 
tion of Formex* synthetic resin film-insulated 
wire in the late 1930’s, Alkanex magnet wire 
raises the limiting operating temperature from 
220 to 300 F for motors and other types of 
electrical equipment wound with enamel-insu- 
lated magnet wire. 

The new 300 F limiting temperature covers 
90 to 95 per cent of all motors. The higher 
limit makes possible lighter, more compact 


motors, since the use of Alkanex wire can 
+Trade-mark applied for by General Electric Company 


increase a motor’s horsepower rating as much 
as 25 per cent. 

In tests, Alkanex wire shows no tubing or 
cracking of the insulation after heating for 
100 hours at 365 F and being stretched to 25 
per cent elongation or to the breaking point of 
the copper conductor whichever is less. 

Alkanex wire is available now in round sizes 
No. 13 Awg through No. 26 Awg with single— 
or heavy-wall film thicknesses. Development of 
other sizes and shapes is under way. For 
full details and specifications, write Section 
W160-222, Wire and Cable Department, Gen- 
eral Electric Company, Bridgeport 2, Conn. 


*Registered Trade-mark General Electric Company 
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ACTUATORS, BALL-SCREW Handy & Harman, 82 Fulton, New York General Tire & Rubber Co., Industrial 
Cleveland Pneumatic Tool Co., Dept. 38. N. Y. (Silver, Gold) Products Div., Wabash, Ind. 
H-104, 3781 E. 77th, Cleveland 5, Ohio eae & Co., C. G., Pittsburgh 19, Pa. National Carbon Co., Div. Union Carbide 









































































































































































































































Makepeace Co., D. E., Div. of Union Plate 7 Carbon Cor 2 r 
ADHESIVES — ‘> > ee, Mass. s,s ies o. 3 H. tind, Now York 
vere r . be y y : 
Aluminium Co, ot America, Alcos Bids., rong a x% a” i=. 230 Park National’ Vents Fibre Co., Wilming 
. ‘a. Sey 
Armstrong aa win’ ene ‘tamed: eee _ueer Manufacturing Co., Seymour, ee Corp. of Pennsylvania, Reading, 
easter, Pa. 
7 Co., A Division of Union Carbide ASBESTOS SLEEVING. See Sleeving and Richardson ntaiktatia nai enadenaes 
. Ses corm, 300 Madison Ave., New Cape, Asbestos. Ryseeen & Son, Inc., Joseph T., Chicago, 
Sate oa SB. oe BALANCING MACHINES. See Vibration Soesidins Fibre Co., Inc., Tonawanda, 
7 Plastics 7. ty 1302 ‘Test Machines. Westinghouse Electric ore. Gateway 
ale “a ‘onawanda, N. Y. D Y 
Koppers Co., Ine., Chemical Div., Dept. BALLS, BEARING Pittsburgh 22 ‘Pa a 
sen ts. Pittsburgh 19. Pa. Abbott Ball Co., 60 Railroad Place, Hart- 5 S 
innesota Mining & Mfg. Co., Electrical ford 10, Conn. 
| Products Div., 900 Fauquier Ave., St. Hartford Steel Ball Co., Hartford 10, Conn. CERES, FES Cee see 
Paul 6, Minn SKF Industries, Inc., Philadelphia, 32, Pa. “ord Mfg. Co., Erie, Pa. 
Van Cleef Bros., Inc., 7800 Woodlawn, 
Chicago 19, Ili. BATTERIES, DRY BELLS 
5 Mallory & Co. P. R., Indianapolis 6, Ind. Signal Engineering & Mfg. Co., 154 W 
ALUMINUM. See also Castings. National Carbon Co., Div. Union Carbide 14th, New York 11, N. ¥. 
Aluminum Co. of America, Alcoa Bidg., & Carbon Corp., 30 East 42nd, New 
Pittsburgh 19, Pa. York 17, N. Y. BELT DRIVES. See Drives, Belt. 
British Industries Corp., 164 Duane, New 
York 13. N. Y BATTERY ELIMINATORS. See Power BENDERS, BRAKE and SHEARS 
Federated Metals Div., American Smelting Supply Units, Rectifiers. Richards Co., J. A., 906 N. Pitch 
& Refining Co, 120 Broadway, New Kalamazoo 13F, Mich = 
York 5, N.Y. BEAD CHAINS 5 





Ryerson & Son, Inc., Joseph T., Chicago 
, 138 Mountain Grove, I 
Bridgeport 5, Conn. 








Revere Copper & Brass, Inc., 230 Park ( i 
Ave, New York 17.-'N. ¥ Bead Chain Mfg. Co 


























































































































BERYLLIUM COPPER (Rod, Strip, Tube 
AMMETERS. See Instruments BEARINGS, BABBITT Wire) p 
AMPLIFIERS, ELECTRONIC toe Evatt pis % Sorel Motors Mallory & Co., Inc., P. R., Indianapolis 
; * - ayton hio _(Steel- Backed) 6, Ind 
or ta be eee ee Ban, ——- & Son, Inc., Joseph T., Chicago 
os ae > 299 Highway No Waukesha Restines Div. of Waukesha Too! BIMETALS. See Thermostatic Bimetals. 
Bogie Electric Co., 60 Towa Ave., Pater- Co.. Waukesha, Wis BITS, SCREW and BOLT. See Socket 
son . Screw Keys and Wrenches. 
Bristol Co., Waterbury 20, Conn. BEARINGS, BALL (Miniature) a ae 
Doelcam Corp., Soldiers Field Rd., Boston Candis & Gyr, Inc., 45 W. 45th, New BLADES, FAN 
85, Mass. York 36. N. Y T M 
Federal Telephone and Radio Corp., 100 New Departure Div. of General Motors orrington Manufacturing Co., Torrington, 
phingsland a. Clifton, N. has wan Corp.. Bristol, Conn. Conn. 
ree ransformer Co., Inc., 17 veir- 0. S. Gasket Co., . N. J. 
field, Brooklyn 27, N. Y. camel oc : . BLOCKS, PILLOW 
General Electric Co. ” Apparatus Sales Div., | ; and ROLLER f y 
I 'River Nd. cknnienr NY. (Radial and Thrust) Fafnir Bearing Co., New Britain, Conn. 











SKF Industries, Inc., Philadelphia 32, Pa. 











Inet Div. of Leach Corp., 4441 Santa Fe Fafnir Bearing Co., 


N 
Ave., Los Angeles 58, Calif. cin. oe 



















































































» New Departure Div. of General Motors BLOCKS, TERMINAL. See Strips, Blocks 

Kearfott Co., Inc., 1378 Main Ave., Clif- Corp.. Bristol, Conn. and Boards, Terminal. " 

ton, N. J. » : Nice Ball Bearing Co., 30th & Hunting 
Keystone Products Co., 904-06 23rd, Union Park Ave Philadelphia. Pa BLOWERS. See Fans and Blowers 

City, N. J. SKF Industries, Inc., Philadelphia 32, Pa 
Leach Relay Co., 5915 Avalon Bivd., Los Timken Roller Bearing Co., 1835 Dueber goits. see F 

Angeles 3, Calif. Ave., S. W. Canton 6, Ohio > See Veen 
ee. Inc., 1607 Flower, Glendale, BOXES METAL Sh 

valif. BEARINGS an ; . See eet Metal 
Magnetic Amplifiers, Inc., 632 Tinton LUBRICANT REvaiaingy’ Fabricators 

Ave.. New York 55, N. Y. 

















Magnetics, Inc., Dept. EM-19, Bor 308, Amplex Div. of Chrysler Corn. Dept. goxEs and CRATES, WIREBOUND. See 


East Butler, Pa. E-2 6501 Harper, Detroit 31, Mich leo Cont s 
Nothelfer Winding Laboratories, 111 Al- Bound Brook Oil-Less Bearing Co., Bound ee See eee Cee 


































































































































































































































































































t 8 Brook, N. J Rathborne, Hair and Ridgeway Box Co., 
sane en a Be ome > d. Graphite Metallizing Corp. 1059 Nepper- ern ae ays eenue a ee 
‘ an Ave.. Yonkers 3, N. Y. (Oilless yirebounc ox Manufacturers Association, 
oa ore. of America, New Hyde Park. Self-lubricating) Room 1150, 327 S. La Salle, Chicago, Il 
Moraine Products Div. of General Motors 
“Garden city, iT. “——e mam _Corp.. Dayton, Ohio ; BRAKES, BENDING. See Benders 
Southwestern Industrial Electronics Co.,  ' weed Ghetee Seapbito Co., 1621 Holland Brake and Shears. 
~ s } ; 
eet ieee Rd., P.O. Box 13058, Waukesha Bearings Div. of Waukesha Tool BRAKES, MAGNETIC 
Torwico Electronics, Ine. ; xt Freling- Co., Waukesha, Wis. Cutler-Hammer, Inc., 1264 St. Paul Ave., 
huysen Ave. ewar N Milwauk 1, Wis. 
Transicoil Corp., 1346 Suburban Station BEARINGS and BUSHINGS, METAL Dings ‘Bechen, cn 4713 W. Electric 
Bidg., Philadelphia 3, Pa (Brass. Bronze, Steel, ete.) Ave., Milwaukee 46, Wis. 
United Transformer Co., 150 Varick, New Amplex Div. of Chrysler Corp., Dept E-2 Dynamatic Div. of Eaton Mfg. Co., Ken- 
York 13, N.Y 6501 Harper. Detroit 31. Mich _osha, Wis. 
Westinghouse Electric Corp., Gateway Bound Brook Oil-Less Bearing Co., Bound Stearns Magnetic, Inc., 642 S 28th, Mil- 
Center, Bidg. No. 3, 401 Liberty Ave., Brook, N. J waukee 46, Wis 
Pittsburgh 22, Pa Chase Brass & Copper Co., Waterbury 20 Warner Electric Brake & Clutch Co., Dept. 
Conn. EM, Beloit, Wis. 
ANODES, PLATING Federal-Mogul Corp., 11063 Shoemaker, BRASS. BRONZE d COPPER 
American Brass Co., Waterbury 20, Conn. Detroit, 13. Mich : = 
Baker & Co., Inc., 113 Astor, Newark 5. me & Co., Inc., P. R., Indianapolis ieee Sveee. ee pd and Cable, Bare) 
ommercia orms. 
. . 7 . Morai > : 
ao & Copper Co., Waterbury 20, — peepee Der. of General Motors Amerteen Brace Company, Waterbury 20, 
éu Pont de Nemours & Co., Inc., E. I United States Graphite Co., 1612 Holland teens a Tobin Bronze, Chromium 
Electro Chemicals Dept., Wilmington 98, Saginaw, Mich oines Nick wid ce 7 A UP 
Del. Waukesha Bearings Div. of Waukesha Tool —— eS — — - , % 
Federated Metals Div., American Smelting Co., Waukesha, Wis. Strip) 7 — 
fore Ko 120 Broadway, New BEARINGS and BUSHINGS Chase Brass & Copper Co., Waterbury 20, 
’ Conn 
General Plate Div., Metals & Controls NON-METALLIC Federated Metals Div. American Smelting 
Corp., 42 Forest, Attleboro. Mass General Electric Co., Chemical Div., 1 & Refining Co., 120 Broadway, New 
(Silver. Gold) Plasties Ave Pittsfield, Mass. York S. N. Pedal 
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Hussey & Co., C. G. Pittsburgh 19, Pa 
Iisco Corp., 5745 Mariemont Ave., Cin 
cinnati 27, Ohio (Copper Tubing) 


Revere Copper & Brass, - 230 Park 


Ave. New York 17, N. 





BRAZING ALLOYS, SILVER 
Boker ,* Co., Ine., 113 Astor, Newark 5 


aus "Brass & Copper Co., Waterbury 20 
Con 

General Plate Div., Metals and Controle 
Corp., 42 Forest, Attleboro, Mass. 

Meets & Harman, 82 Fulton, New York 


Makepeace Co., D. E., Div. of Union Plate 
& Wire Co., Attleboro, Mass. 

Mallory & Co., Inc., P. R., Indianapolis 
. Ind. 

Ney Co., J. M., 871 Elm, Hartford 1 
Conn, 








BRONZE. See Brass, Bronze & Copper. 
also Phosphor Bronze 


BRUSH CAPS 


Phoenix Electric Mfg. Co., 4211 W. Lake, 
Chicago 24, TL 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, Ill. 


BRUSHES: CARBON GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, Il. 

Graphite Metallizing Corp., 1059 Nepper 
han Ave., Yonkers 3, N. Y. 

Insulation and Wires, pee. , 3435 Chouteav 
Ave., St. Louis 3, 

National Carbon Co., Div. Union Carbide 
& Carbon —. 30 E. 42nd, ~ 
York 17, N. 

Speer Carbon a. St. Marys. Pa. 

Stackpole Carbon Co., . Pa. 

Superior Carbon evenpe. Inc., 9114 
George Ave., Cleveland 5, Ohio 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 

Westinghouse Electric Corp., Gateway Cen- 
ter Bldg. No. 3, 401 Liberty Ave., Pitts- 
burgh 22, Pa. 


BRUSH HOLDERS. See Holders. 
Commutator Brush 


BUSHINGS 


Bearing. See Bearings and Bushings. 

Composition. See Plastics-Molders. 

Fibre. See Fibre, Vulcanized. 

Glass. See Glass, Technical. 

Hermetic Seal. See Seals and Terminals 
Hermetic. 

Mica. See Mica. 

Porcelain. See Ceramics. 

Rubber. See Rubber and Rubber 
Products. 


CABINETS, SHEET METAL. See Sheet 
Metal Fabricators. 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HARNESSES 
See Harnesses & Assemblies, Wire. 


CAMBRIC, VARNISHED. See Fabrics 
Insulating. 


CAPACITORS 


Aerovox Corp., New Bedford, Mass. 

Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa. 

Arnhold een. Inc., 1 E. 57th, New 
York 22, N 

Cornell- Dubilier Electric Om. Dept 
H-114, South Plainfield, N 

Corning Glass Works, Scene, a = 
(Metallized Glass) 

Dumont-Airplane & Marine Instruments 


Inc., 15 William, New York 5, N 
Erie Resistor Corp., Electronics Div., Erie 
Pa 


Fansteel Metallurgical Corp., North Chi 
cago, Ill. (Tantalum) 

General Electric Co. Apparatus Sales Div 
Schenectady 5, N. Y. 

Industrial Condenser Corp., 8245 N. Cali- 
fornia Ave., Chicago 18, Ill. 

Insulation and Wires, Inc., 3435 Chouteav 
Ave., St. Louis 3, Mo. 

Johnson Co., E. F., 204 Second Ave., 8.W 
Waseca Minn. 

Mallory & Co., Inc., P. RB., Indianapolis 
6, Ind 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

Plastic Capacitors, Inc., 2511 W. Moffat 
Chicago 47, Til. 

Potter Co., Dept. B, North Chicago, Tl. 

Radio Material Corp., 3825 N. Californis 
Chicago 18, TL. 

Sangamo Electric Co., Marion, Ill 

Sprague Electric Co., 307 Marshall, Nortb 
Adams, Mass. 

Stackpole Carbon Co., St. Marvs. Pa 

Vitramon Inc., Box 544M Bridgeport 
Conn 


CARBON and GRAPHITE: Contacts, 
Electrodes, Anodes, Bearings, Discs 
Piles, Plates, Plungers, Rings, Seals 
etc. 

Becker Brothers Goshen Co., 3450 8 52nd 
Ave.. Cicero 50, Ill 

Erie Resistor Corp., Electronics Div., Erie 
Ps 


General Ceramics Corp., Keasbey, N. J. 

Graphite Metallizing Corp., 1059 Nepper 
han Ave., Yonkers 38, N. Y¥ 

National Carbon Co., Div. Union Carbide 
& Carbon Corp., 30 East 42nd, New 
York 17. N. Y. 

Speer Carbon Co., St. Marys. Pa. 

Stackpole Carbon Co., St. Marys, Pa. 
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BEFORE YOU SAY ‘‘IMPOSSIBLE!’’ 


R/M “TEFLON” is blazing many trails that few people thought 
would ever open up. Daily it is instrumental in improving old prod- 
ucts and processes, in developing new ones, and in effecting unheard- 
of economies. In the form of tape and other component parts, R/M 
“TEFLON” has already licked many electrical and electronics problems 
once thought unsolvable. So turn to R/M if you have a problem that 
“TEFLON” might possibly solve. We can fabricate to your specifica- 
tions or supply you with “TEFLON” in the form of rods, sheets, tubes 
or tape. For complete information, write today. 


Properties oF “TEFLON” 

High dielectric strength * Moisture absorption zero * Unaffected by weather * 
Excellent heat stability up to 500°F. in continuous operation * As tape, leaves 
no carbon residue along discharge path * High impact resistance * Nonad- 
hesive * Stretches easily * Tensile strength 1500-2500 ps: 


*Du Pont’s trade-mark for tts tetrafluoroetl ylene resin 


RAYBESTOS-MANHATTAN, INC. 


ASBESTOS TEXTILE DIVISION, Manheim, Pa. 


FACTORIES: Manheim, Pa. « Bridgeport, Conn. * No. Charleston, S.C. « Passaic, N.J. ¢ Neenah, Wis 
Crawfordsville, Ind. « Peterborough, Ontario, Canada 
RAYBESTOS-MANHATTAN, INC. Asbestos Textiles * Packings « Brake Linings « Brake Blocks « Clutch Facings 
Fan Belts « Radiator Hose « Rubber Covered Equipment « Industrial Rubber, Engineered Plastic, and Sintered 
Metal Products « Abrasive and Diamond Wheels « Bowling Balls 
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MULTI-CIRCUIT 
RECEPTACLES «PLUGS -CONNECTORS 


5 Amp., 250 Volts, A.C. or D.C. 
TWO TO TWELVE POLE—POLARIZED 

































































For 
~ Industrial 
Automatic Press 
| and Tool Control 
| = Applications 

















































Wherever the modern trend toward automation requires 
fully automatic product and process control, R&S Ever-Lok 
multi-circuit plugs, receptacles and connectors provide a 
happy ending for cord connecting problems. These rugged, 
dependable outomatic-locking multi-circuit devices are qual- 
ity engineered to carry full-rated load currents safely and 
easily under the most severe operating conditions. 


Write for Sales Data Sheet 1355 -12. 
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FOR SOUND 
AND 


CONTROL EQUIPMENT 




















@ R&S Ever-Lok complete lines are available from Midget type 
10 amperes to 200 amperes heavy service types... standard 
or reverse service ... fused and non-fused types. 









































C15 
125 BARCLAY STREET, NEW YORK 7.N Y 








RUSSELL & STOLL COMPANY, INC 
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PRECISION-BUILT ELECTRICAL EQUIPMENT—SINCE 1902 





















United States Graphite Co., 1621 Holland. 
Saginaw, Mich. 


CASTINGS, ALUMINUM and 
MAGNESIUM. See also Castings, Die. 


Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J 


Litemetal Dicast, Inc., 1985 Wildwood 
Ave., Jackson, Mich 
Parker White Metal Co., Brie, Pa. 


Thompson Products, Ine., Light Metals 
Div., 2269 Ashland Rd., Cleveland 3 
Ohio 


CASTINGS, BRASS, BRONZE, COPPER 


Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J 
Philadelphia Bronze & Brass Corp., Sub 


of P. R. Mallory & Co., Inc., 22nd and 
Master, Philadelphia 21, Pa 

CASTINGS, DIE 

Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa. 

Doehler-Jarvis Corp., Sub. of National 


Lead Co., Toledo 1, Ohio 


Gries Reproducer Corp 125 Beechwood 
Ave., New Rochelle, N. Y. (Zinc) 

Hoover Co., Die Castings Div., North 
Canton, Ohio 

Litemetal Dicast, Inc., 1935 Wildwood 


Ave., Jackson, Mich. 

Madison-Kipp Corp., 214 Waubesa Ave., 
Madison 10. Wis. 

Mt. Vernon Die Casting Corp.. Stamford 
Conn. 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting Al- 


loys) 

Parker White Metal Co., Erie, Pa. (Alu- 
minum & Zinc) 

Precision Castings Co., Inc., 
ie me 

Stewart Die Casting Div.. 


Fayetteville 


Stewart Warner 


ora 4535 W. Fullerton Ave., Chicago 

9, , 

Thompson Products, Ine Light Metals 
Div., 2269 Ashland Rd., Cleveland 3 
Ohio. 

CASTINGS, INVESTMENT 

Allis-Chalmers, Milwaukee 1, Wis 

Engineered Precision Casting Co., Mata 
wan Rd.. Matawan, N. J. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. (Nickel and Alloys) 

Thompson Products, Inc., Light Metals 
Div., 2269 Ashland Rd., Cleveland 3, 
Ohio 

CATHODE RAY TUBES. See Tubes. 
Cathode Ray. 

CEMENT. CERAMIC 

Titanium Alloy Mfg. Co., Div. of National 


Lead Co., Niagara Falls, N 


CEMENT, INSULATING and SEALING 


Bakelite Co.. A Division of Union Car- 
bide & Carbon Corp., 300 Madison Ave., 
Inc., 


New York 17, N. Y. 
Communication Products Co., Mar!l- 
boro, Monmouth County, N. J. 
du Pont de Nemours & Co., Inc., E. L., 
Finishes Dept.. Wilmington 98, Del. 
Durez Plastics & Chemicals, Inc., 1302 
Walck Rd., N. Tonawanda, N. Y 
General Electric Co., Chemical 
Plastics Ave., Pittsfield, Mass 
Titanium Alloy Mfg. Co., Div. of Na- 
tional Lead Co., Niagara Falls. N. Y. 
Van Cleef Bros., Ine., 7800 Woodlawn, 
Chicago 19, TIL. 


Div., 1 


Zophar Mills, Inc., 117 26th, Brooklyn 32 

CERAMICS 
Standard & Special Electrical 

Porcelains (low-volt) (A) 

Refractory Porcelain (B) 
High-voltage Porcelain (C) 
Cordierite (D) 
Zircon Porcelain (E) 
Steatite (Lava) (F) 
Titanates (G) 
Cement- Asbestos (H) 
Ferrites (1) 
Alumina (J) 

Akron Porcelain Co 2725 Cory Ave., 
Akron 14, Ohio (AB) 

American Lava Corp., Chattanooga 5, Tenn 
(ADEFG) 


Ceramic Specialties Co., 444 W. 6th, East 
Liverpool, Ohio (ABCF) 


Colonial Insulator Co., 937 Grant, Akron 
11, Ohio (ABC) 

General Ceramics Corp., Keasbey, N. J 
(BEFI) 

Heany Industrial Ceramic Corp., Ham 
den, Conn. (J) 

Illinois Electric Porcelain Co., P.O. Box 
272, Macomb, lll. (AB) 

Knox Porcelain Corp., Knoxville 1, Tenn. 


(ABC) 


Louthan Mfg. Co., Sub. of Ferro Corp., 
2000 Harvey Ave., East Liverpool, Ohio 
(ABDEF) 

Mansol Ceramics Co., 140 Little, Belle 


ville 9, N. J. (F) 
Mycalex Corp. of America, 116 Clifton 
Blvd., Clifion, N. J 


New Jersey Porcelain Co., New York Ave. 


& Plum, Trenton 5, N. J. (ABE) 

Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y. (AF) 

Porcelain Products, Inc., 1241 Sandusky, 
Findlay, Ohio 

Richardson Co., 2799 Lake, Melrose Park, 
Tl. (H) 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A) 


Stackpole Carbon Co., St. Marys, Pa. 





y 


Star Porcelain Co., 41 
Trenton 9, N. J. (ABF) 

Thomas and Sons Co. R., Libson, Ohio (A 

Titanium Alloy Mfg. Co., Div. of Nationa) 
Lead Co., Niagara Falls, N. Y. (6G) 

Universal Clay Products Co., 1540 E. Ist 
Sandusky, Ohio (A) 


Muirhead Ave 


Wisconsin Porcelain Co., 115 Market, Sus 
Prairie, Wis. (ABF) 

CHAINS, BEAD. See Bead Chains 

CHAMBERS, TEST 

American Reasearch Corp., 11 Brook, 
Bristol, Conn. 


Blue M Electric Co., 
Blue Island, Il. 


138th and Chatham, 


CHARGERS, BATTERY 

Inet Div., Leach Corp., 4441 
Ave., Los Angeles 58, Calif 

Ther Electric & Machine Works, 
Jefferson, Chicago 6, TL 


Santa Fe 


llA 8 


CHOPPERS, ELECTRONIC 


Atlas Coil, Inc., Cottage, Derby, Conn 

Avion Instrument Corp., 299 Highway No 
17, Paramus, N. J 

Graphite Metallizing Corp., 1059 Nepper 
han Ave., Yonkers, N. Y. 


CIRCUIT BREAKERS 


Allen-Bradley Co., 1316 
waukee 4, Wis 
Allis-Chalmers, Milwaukee 1, 

Crouse-Hinds Co., Syracuse 1, 

Cutler-Hammer, Inc., 1264 St 
Milwaukee 1, Wis. 

Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y 


S. Second, Mil 
Wis. 
N. Y¥ 
Paul Ave 


General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 
Heinemann Electric Co., 99 Plum, Tren 


ton, N. J. 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Ml. 

Spencer Thermostat Div. of Metals & 
Controls Corp., 102 Forest, Attleboro, 
Mass. 

Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis. 

Westinghouse Electric Corp., Gateway Cen 
ter, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


CIRCUITS, ETCHED, PRINTED, ETC 

Aerovox Corp., New Bedford, Mass. 
Alden Products Co., 1125 N. Main, Brock 
ton 64, Mass. 

American Lava Corp., Chattanooga 5, Tenn 

Daven Co., 176 Central Ave., Newark, N.J 


Erie Resistor Corp., Electronics Div., Erie 
Pa 
Mycalex Corp. of America, 116 Cliftor 


Blvd., Clifton, N. J 
Sprague Electric Co., 
Adams, Mass 
U. 8. Gasket Co., Camden 1, N. J. 


CLAMPS and CLIPS, SUPPORT 

Augat Brothers, Inc., 31 Perry Ave., At 
tleboro, Mass 

Weckesser Co., 5256 N. Avondale 
Chicago 30, Ill 


‘307 Marshall, Nortt 


Ave 


CLAMPS and CLIPS, GROUND and 
TEST 


Burndy Engineering Co., Inc., Norwalk 
Conn 

Iiseo Corp., 5745 Mariemont Ave., Cin- 
cinnati 27, Ohio 

Mueller Plectric Co., 1550W E. 31st 


Cleveland 14, Ohio 


Sherman Mfg. Co., H. B., Battle Creek 
Mich. 
Thomas & Inc., 28 Butler 


Betts Co., 
Elizabeth 1, N. J 


CLEANING COMPOUNDS, METAL 
Zophas Mills, Inc., 117 26th, Brooklyn 32 
ws Be 


CLIPS, SNAP. See Rings, Retainer & 


Ynap 

CLOTH, INSULATING. See Fabrics, In- 
sulating 

CLOTH TRACING. See Tracing Cloth 
Film & Paper. 

CLUTCHES 

Cutler-Hammer, Inc 1264 St. Paul Ave., 
Milwaukee 1, Wis 

Dynamatic Div. of Eaton Mfg. Co., Ken- 
osha, Wis. (Magnetic) 

Hilliard Corp., 106 W. 4th, Elmira, N.Y. 


Stearns Magnetic, Inc., 642 S. 28th, Mil- 
waukee 46, Wis. 

Warner Electric Brake & Cutch Co., Dept 
EM, Beloit, Wis. (Magnetic) 


COAXIAL CABLE. See Wire and Cable. 
Insulated. 


COIL CORES and FORMS 


Alden Products Co., 125 N. Main, Brock- 
ton 64, Mass. 

Cambridge Thermionic Corp., 453 Con- 
cord, Cambridge 38, Mass. 

Cleveland Container Co., 6201 Barberten 
Ave., Cleveland 2, Ohio 

ae eee Fibre Co., Newark 
13, Del. 

Gries Reproducer Corp., 125 Beechwood 


Ave., New Rochelle, N. Y. 
Mycalex Corp. of America, 116 Cliftos 
Blvd., Clifton, N. J. 
Paramount Paper Tube Co., 612 Lafay- 
ette, Fort Wayne 2, Ind. 





To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 235 
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ELECTRICAL 
PORCELAINS 


to these basic 
requirements for 
electrical insulation... 


High temperature protection. With a softening temperature 
averaging 2700 F, Electrical Porcelains are the ideal insulator 
at product hot spots, such as range switches. 





Flashover protection. Arcs over Electric Porcelains do not char 
or burn the material, leave no carbon tracks. 


Chemical protection. Electrical Porcelains are resistant to all 
acids except hydrofluoric. 


Soldering protection. The clean smooth, nonporous surface of 
Electrical Porcelain is not affected by contact with soldering or 
brazing operations. 


Dimentional stability. Electrical Porcelains are strong in com- 
pressive strength, and are not subject to cold flow, hence make 
excellent mechanical supports. 


Any of the companies listed below will be pleased to confer on 
your insulator design problems. 





Sponsored by these members of the 


DRY PROCESS ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 3000 corry AVE. AKRON 14. OHIO 
THE CERAMIC SPECIALTIES CO. aaa west sixtW STREET. EAST LIVERPOOL. O10 
THE COLONIAL INSULATOR CO. 937 Grant stREET. AKRON 11. OHIO 

KNOX PORCELAIN CORP. xnoxvitte 1. TENN 

NEW JERSEY PORCELAIN CO. wew york AVE. AND PLUM ST. TRENTON 5S. N 9 
PORCELAIN PRODUCTS. INC. west sanousxy streer. FINOLAY. OHIO 

THE UNIVERSAL CLAY PRODUCTS CO. 1501 € Finst street. sanDUsKY. O10 
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TRANSFORMERS 
designed and built 
especially for your 


equipment «° 
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As an electrical equipment manufacturer, 

















you realize the importance of dependable 





control transformers in the equipment you 





build. For over 30 years manufacturers 
have specified STANDARD CONTROL 
TRANSFORMERS for their product. 
STANDARD TRANSFORMERS are com- 


pactly built to your exact requirements with 



































plenty of reserve capacity for accurate 











operating efficiency. Call your nearby 








STANDARD representative concerning 





your transformer problem, or write 
STANDARD for information and literature. 
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REPRESENTATIVES IN PRINCIPAL CITIES 


Precision Paper Tube Co., 2085 W 
Charleston, Chicago 47, IIL 

Radio Cores, inc., 9540 Tulley Ave., Oas 
Lawn, Il. 

Resinite Corp., Div. of Precision Paper 
Tube Co., 2035B W. Charleston, Chi 
cago 47, Ill. 

Stackpole Carbon Co., St. Marys, Pa 
(Screw-type, Molded Iron) 

Stone Paper Tube Co., Inc., 900-927 
Franklin, N.E., Washington 17, D. C 

''. S. Gasket Co.. Camden 1, N. J 


COILS and WINDINGS 


\cme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

American Relay & Controls, Inc., Sub. of 
Ohmite Manufacturing Co., 3649 
Howard, Skokie, Ill. 

Cambridge Thermionie Corp., 453 Coneord 
Cambridge 38, Mass. 

Comar Electric Co., 3349 W. Addison 
Chicago 18. 1 

Corning Glass Works, Corning, N. Y. 
(Glass Inductance) 

Coto-Coil Cc., Inc., 63 Pavillion Ave., 
Providence 5, R. I. 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

Dano Electric Co., 93 Main, Winsted, 
Conn 

Deita Electronics, Inc., 759 Green, Brook- 
lyn 22, N. Y¥ 

Dormeyer Industries, 3424 Milwaukee Ave., 
Chicago 41, Ill. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Five Star Co., Plants Place, Plantsville, 
Conn. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Hindle Transformer Co., Inc., 40 Woods 
Church Rd., Flemington, N. J. 

Jeffries Transformer Div., Leach Corp., 
1710 E. 57th, Los Angeles 58, Calif. 
Master Appliance Mfg. Co., Bridge & 

Ontario, Racine, Wis. 

Mullenbach Electrical Manufacturing Co. 
2300 E. 27th, Los Angeles 58, Calif. 
Nothelfer Winding Laboratories, 11 Albe- 

marle Ave., Trenton 3, N. J. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 
Standard Electrical Products Co., 2240 E. 

Third, Dayton. Ohio 

Stonite Coil Corp., Route No. 25, Yard- 
ville. N. J. 

Ther Electric & Machine Works, 11A 8S 
Jefferson, Chicago 6, a 

Torwico Electronics, Inc., 965 Freling- 
huysen Ave.. Newark 5. N. J 

Universal Mfg. Co., 410 Hillside Ave., 
Hillside, N. J. 


COIL WINDING MACHINES 


Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 

Rex Rheostat Co., Baldwin, N. Y. 

Universal Winding Co., P.O. Box 1601, 
Providence 1, R. I. 


COLD HEADED PARTS. See Fasteners. 


COMMUTATORS 


Kirkwood Commutator Co., 4855 W. 130th, 
Cleveland 11, Ohio 

Nippert Electric Products Co., 1759 W. 
Mound, Columbus 23, Ohio 

Toledo Commutator Co., 8. Chestnut, 
Owosso, Mich 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, Il 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


COMMUTATOR SAWS and SLITTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill 


COMPARATORS, OPTICAL 
Eastman Kodak Co., Rochester 4, N. Y. 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing; also Waxes and 
Compounds. 


COMPOUNDS, VARNISH. See Varnishes. 
Compounds and Resins. 


COMPUTER COMPONENTS 


Epsco, Inc., 126 Massachusetts Ave., Bos- 
ton, Mass. 

Federal Telephone and Radio Co., 100 
Kingsland Rd., Clifton, N. J. 

Raytheon Manufacturing Co., Equipment 
Sales Div. Dept. 6120 EM, Waltham 
54, Mass 


CONDENSERS. See Capacitors. 


CONDUIT FITTINGS 


Appleton Electric Co., 1723 Wellington 
Ave., Chicage 13, 

Buchanen Electrical Products Corp., 225 
Rte. 22, Hillside, N. J. 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Il. 

Simplet Electric Co., 3600 Potomac Ave.. 
Chicago 51, Ill 


CONNECTORS WIRE and CABLE 


Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa. 

Alden Products Co., 125 N. Main, Brock- 
ton 64, Mass. 

American Brass Co., Waterbury 20, Conn. 

American Phenolic Corp., 1830 S. 54th 
Ave., Chicago 50. IN 

Buchanan Electrical Products Corp., 225 
Rte. 22, Hillside, N. J. 

Buggie, Inc., H. H., Toledo 4 Ohio 

Burndy Engineering Co., Inc., Norwalk. 
Conn 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 235 


ELECTRICAL 


Cannon Electric Development Co., Dep 
500, 3209 Humboldt, Los Angeles 3) 
Calif. 

Crouse-Hinds Co., Syracuse 1, N. Y. 

DeJur-Amsco Corp. 45-01 Northern Blvd. 
Long Island City 1, N. Y. 

General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn. 

Hubbell, Inc., Harvey, Bridgeport 2, Conn 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, III. 

Iisco Corp., 5745 Mariemont Ave., Cin 
cinnati 27, Ohio 

Johnson Co., E. F., 204 Second Ave 
8.W., Waseca, Minn. 

Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa. 

Krueger & Hudepohl, Walsh Bldg., Cin- 
cinnati 2, Ohio 

Pass & Seymour, Inc., Solvay Station 
Syracuse 9, N. Y. 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, TIL. 

Riverside Manufacturing and Electrica) 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich 

Scintilla Div., Bendix Aviation Corp., 
Sidney, N. Y 

Ghesmen Mfg. Co., H. B., Battle Creea, 

ic 


Soreng Products Corp., 9551 Soreng Ave 
Schiller Park, Il. 

Switchcraft, Inc., 1328 N. Kostner Ave 
Chicago 22, Ill. 

Thomas & Betts Co., Inc., 28 Butler 
Elizabeth 1, N. J. 

Van Cleef Bros., Inc., 7800 Woodlawn 
Chicago 19, Ill. 


CONTACTORS, MAGNETIC. See Relay» 
& Contactors. 


CONTACTS and CONTACT POINTS 
oy & Co., Inc., 113 Astor, Newark 5. 


Brainin Co., C. 8., 318 Washington, Mt 
Vernon, N. Y. 

Fanstee! Metallurgical Corp., North Chi- 
cago, Ill. 
General Plate Div., Metals and Controle 
Corp., 42 Forest, Attleboro. Mass. 
Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. 

Makepeace Co., D. E., Div. of Union Plate 
& Wire Co., Attleboro, Mass. 

eatery & Co., Inc., P. R., Indianapolis 
6, Ind. 

Ney Co., J. M., 371 Elm, Hartford 1 


Superior Carbon Products, Ine., 9114 
George Ave., Cleveland 5, Ohio 


CONTACTS, CARBON. See Carbon and 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., Kenilworth 1 N. J. 


CONTAINERS, PACKAGING and SHIP- 
PING. See also Boxes and Crates, Wire- 
bound. 


Gaylord Container Corp., St. Louis 2, Mo 
Rathborne, Hair and Ridgeway Box Co.. 
1440 W. 21 Place, Chicago 8 Ill. 


CONTRACT MANUFACTURING 


Atlas Precision Products Co. (Div. of 
Prudential Industries), 3801 Castor Ave 
Philadelphia, Pa. 

Chase Brass & Copper Co., Waterbury 20 
Conn. 

Geuder, Paeschke & Frey Co., 1525 W 
St. Paul Ave., Milwaukee 1, Wis. 

Kirk and Blum Manufacturing Co., $122 
Forrer, Cincinnati 9, Ohio 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

Ram Meter, Inc., 1104 Hilton Rd, Fern 
dale, Detroit 20, Mich. 


CONTROLLERS, MOTOR 

Allen-Bradley Co., 1316 8S. 2nd, Milwav 
kee 4, Wis 

Allis-Chalmers, Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 109 
Hawthorn, Hartford 6, Conn. 

Bogue Electric Manufacturing Co., 54 Iowe 
Ave., Paterson 3, N. J. 

Bristol Co., Waterbury 20. Conn. 

Clark Controller Co., 1146 E. 152nd, Cleve- 
land 10, Ohio 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Cutler-Hammer, Inc., 1264 St. Paul Ave. 
Milwaukee 1, Wis. 

veaee Electric Co. 1024 McKee, Batavia 
1 


General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6120-EM. Waltham 54, Mass. 
Square D Co., 4041 N. Richards, Milwau 

kee 12, Wis. 
Ward Leonard Electric Co., 34 South, Mt 
Vernon, N. Y. 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC 
See Photoelectric Controls. 


CONTROLS, PRESSURE and TEMPER 
ATURE. See also Relays, Switches 
Thermostats. 


Acro Manufacturing Co., Columbus 16 


hio 

Allen-Bradley Co., 1316 S. 2nd, Milwau 
kee 4, Wis. 

American General Thermostat Corp., 2064 
Bronx, New York 60, N ° 

Assembly Products, Inc., Chesterland, Ohic 

Automatic Temperature Control Co., Inc 
5234 Pulaski Ave., Philadelphia 44, Ps 
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ASTONISHING ee ea plastic film with impact strength like this 


CHALLENGING to industry . . . the combination of remarkable 


properties offered by Du Pont MYLAR* 


Here’s a plastic film that can ‘“‘take 
it”! But the exceptional strength of 
new Du Pont ‘““Mylar’’ polyester film 
is only one of the remarkable prop- 
erties that you can use to improve a 
product. 

e Is space reduction important to 
your product? The thinness of tough 
Du Pont ‘‘Mylar’’ may permit you 
to design smaller equipment. 

e Does your product operate at ex- 
tremes of temperature? ‘“Mylar”’ re- 
tains its operating efficiency from 

80°F. to 302°F. 

e Need more efficient insulation? 
‘Mylar’ has exceptional dielectric 
strength. 

e This versatile film can also be slit 
into yarn; it can be metalized; it can 


be bonded to other materials to make 
durable protective and decorative 
laminates. 

It will pay you to find out more 
about the properties of ‘“Mylar,”’ and 
the amazing variety of fields in which 
““Mylar”’ is improving products, cut- 
ting costs. Mail the coupon for 
your copy of a new booklet that gives 


DU PONT 


MYLAR 


Better Things for Better Living...through Chemistry 


*Du Pont registered trade-mark for its brand of Polyester Film. 


FEBRUARY 1955 


you the facts and figures. It may well 
suggest ways for you to profit from 
this new resource of industry. Write: 
E. I. du Pont de Nemours & Co. 
(Inc.), Film Department, Wilming- 
ton 98, Delaware. 


Please send me sample and further information 
on “Mylar” Polyester Film. 


Name 
Firm Name. 


Street Address 
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Model BS-200, Side Mounted 
Model B-200, End Mounted 

























































































Conduction or Bi-Metal types 


for IRONS (Dry, Sealing, Steam, or Waffle) e Coffee 
Makers e Deep Fryers e Ironers e Hot Plates, etc. 


WE BELIEVE that the mass production of a 

uniform and reliable appliance thermostat de- 

mands the concentrated efforts of specialists 
4 in both design and production. 
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At AMERICAN GENERAL, we make appliance 
thermostats ONLY. Our basic designs and pro- 
duction techniques, developed through years of 
specialization, constitute a dependable and eco- 
nomical source for your thermostat requirements. 








¢ 





~ 
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DESIGN DATA: Temperature Range: “Off” to 650° F. Max. A.C. 
Rating (non-inductive load) as high as 2000W (depending on 
application) at 115-230V. Angle of Rotation: 180°, 270°, 


310° are standard; others as required. Write for detailed data 
sheet. 






































Our quarter-century experience, laboratory facilities, and field 
representatives are available without cost or obligation. Let us 
collaborate with your engineers from the early design stages 
to insure optimum thermostatic control of your product. (Please 
Note: We DO NOT manufacture appliances—only the thermo- 
stats that are used in the appliances). 
























































































2062 BRONX STREET ° 
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Barber-Colman Co., Dept. M, 1203 Rock 
Rockford, Ll. 

Bristol Co., Waterbury 20, Conn 

Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis 

Edison, Inc., Thomas A., Instrument Diy 
Dept. 53, West Orange, N 

Fenwal, Inc., 112 Pleasant, Ashland, Mass 

G-V Controls, Inc., 8 Hollywood Plasa 
East Orange, N. J 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 

Mercoid Corp., 4227 W 
Chicago 41, Ill 

Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngwood Pa. 

Spencer Thermostat Div. of Metals & Con 
trols Corp., 102 Forest, Attleboro, Mass 

Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis 

TAGliabue Instruments Div., Weston Eleo 
trical Instrument Corp., 614 Freyling 
huysen Ave., Newark. 5, N. J. 

Thermo Electric Co., 109 Fifth, Saddle 
River Township, Rochelle Park Post 
Office, N. J. 

United Electric Controls Co., 98 Schosl. 
Watertown, Mass. 

Wheelco iustruments Div., Barber-Colmap 
Co., 1403 Rock, Rockford, ML. 


CONTROLS, PUSH-PULL 


Arens Controls, Inc. 2005 Greenleaf, Ev 
anston, III. 


Belmont Ave. 


CONTROLS, REMOTE. See Push Button 


Stations ; Relays and Contactors ; 
Switches 


CONTROLS, RESISTANCE. See Resis- 
tors, also Rheostats. 


CONTROLS, SERVO. See Servomechan- 


isms 
COPPER. See Brass, Bronze and Copper 
COPPER, BERYLLIUM. See Beryllium. 
CORD and TWINE, ARMATURE and 
COIL 


Insulation and Wires, Inc 
Ave.. St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, II. 
Mica Insulator Co., Schenectady 1, N. Y 
— Sales Co., Inc., 309 N. Jay, Rome, 


3435 Chouteau 


Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


CORD, INSULATED. See Wire and 


Cable, Insulated 


CORD, RESISTANCE LINE. See Resist- 
ance Line Cords 


CORD SETS 


Alden Products Co., 125 N. Main, Brock- 
ton 64, Mass. 
Belden Mfg. Co., 4633 W. Van Buren, 

Chicago 44, Il. 

Carol Cable Co., Div 
Inc., Pawtucket, R. I 

Columbia Wire & Supply Co., 2850 Irving 
Park Rd., Chicago 18, Ill. 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y¥ 

Essex Wire Corp., Fort Wayne 6, Ind 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo 

Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass 

Riverside Manufacturing and 
Supply Co 
born, Mich. 

Royal Electric Co., Inc., Pawtucket, R. I. 

Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, TIl 

U._S. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 

Westinghouse Electric Corp., Gateway Cen- 
ter Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Whitney Blake Co., New Haven 14, Conn. 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland 12, Ohio 


of Crescent Co., 


Electrical 
10227 Michigan Ave., Dear- 


CORES POWDERED METAL. See Cores, 
Transformer; Powdered Metal Products. 


CORES, REFRACTORY. See Ceramics. 


CORES, TRANSFORMER 
Acme Electric Corp., 352 Water, Cuba, 
se 


Arnold Engineering Co., Marengo, Tl. 
General Ceramics Corp.. Keasbey, N. J 
Magnetics, Inc., Dept. EM-19, Butler, Pa. 
Moloney Electric Co., 5390 Bircher Blvd., 
St. Louis 20, Mo. 
Stackpole Carbon Co., St. Marys, Pa. 
Thomas & Skinner Steel Products Co., 
Inc., 1114 E. 23rd, Indianapolis 7, Ind. 
Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 7001 Ingersol, Lan- 
caster, Pa 


COUNTERS. See also Instruments, Elec- 
tronic; Relays. 


Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Counter & Control Corp., 5228 W. Electric 
Ave. Milwaukee 14, Wis. 








a Signal Corp., 202 20th, Moline 


Kellogg Switchboard and Supply Co., 79 
W. Monroe, Chicago 3, Ill. 

Landis & Gyr, Inc., 45 W. 45th, New 
York 36, N. Y. 
National Acme Co 
land 8, Ohio. 
Production Instrument Co., 700-04 W 

Jackson Blvd., Chicago 6, Ill 
Veeder-Root, Inc., Hartford 2, Conn. 


176 EB. 18lst, Cleve 


COUPLINGS, CLUTCH. See Clutches. 


COUPLINGS, FLEXIBLE 
Ajax Flexible Coupling Co., Inc., West 
field, N. ¥ 


Dynamatic Div. of Eaton Mfg. Co., Ken 
osha, Wis. 

Hilliard Corp., 106 W. 4th, Elmira, N. Y 

Koppers Co., Inc., Fasts Coupling Dept. 
200 Scott, Baltimore 3, Md. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber 

Westinghouse Electric Corp., Gateway Cen 
ter, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


CRYSTAL RECTIFIERS 
See Rectifiers, Metallic 


CYLINDERS, AIR 


Hydro-Line Manufacturing Co., 5672 Pik 
Road, Rockford, Il. 


DECALCOMANIAS 


Meyercord Co., Dept 


D-139, 5323 W 
Lake, Chicago 44, Il. 


DELAY LINES. See Computer Compo 
nents. 


DIAL LIGHT ASSEMBLIES, See Lights 
Pilot & Indicator 
DIALS and PANELS 


Chicago Thrift Etehing Corp 1555 N 
Sheffield Ave., Chicago 22, Ill 
Mica Insulator Co., Schenectady 1, N. Y 


DIE CASTINGS. See Castings, Die. 


DIE CASTING MACHINES 
Kux Machine Co., 6725 N 
Chicago 26, Ill 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units. 
DIES, LAMINATION 


Cleveland Form Tool & Die Co., 1643 
Eddy Rd., Cleveland 10, Ohio. 








Ridge Blvd. 








DIODES. See Semi-Conductors 


DRAFTING EQUIPMENT and 
MATERIALS 


Bruning Co., Inc Charles, 4700 Montrose 
Ave., Chicago 41 Ill 

Eastman Kodak Co., Rochester 4, N. Y. 

Keuffel & Esser Co., Hoboken, N. J 


DRILLS, AIR FEED 
Keller Tool Co., Grand Haven, Mich. 


DRIVES, BELT 


Allis-Chalmers, Milwaukee 1, Wis 

Maurey Manufacturing Corp., 2907-235 
Wabash Ave., Chicago 16 II. 

New York Belting & Packing Co., 1 Mar 
ket, Passaic, N. J 

Reeves Pulley Co., Columbus, Ind. 


DRIVES, ELECTRONIC. See also Speed 
Reducers and Drives. 


Dynamatic Div. of Eaton Mfg. Co., Ken 
osha, Wis. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5. N. Y 

Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6120-EM, Waltham 54, Mass 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd.. Cleveland 10, Ohio 

Westinghouse Electrie Corp., Gateway Cen 
ter Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


DUCTS, WIRING (Control Panel) 


Stahlin Brothers Fibre Works, Inc., Dept 
BP, Belding, Mich. 


DUPLICATING MACHINES, DIELESS 
See Benders, Brake & Shears. 


DYNAMOMETERS 
Dynamatic Div. of Baton Mfg. Co., Ken 
osha, Wis 
yeneral Electric Co 
Robbins & Myers, Inc., 


Schenectady. N .Y 
Springfield 99 


Ohio 

Westinghouse Electric Corp., Gateway Cen 
ter, Bldg. No. 3, 401 Ldberty Ave. 
Pittsburgh 22, Pa. 


ELECTRICAL SHEETS. See Steel, Bleo 
trical. 


ELECTRONIC COMPONENTS. See spe 
cific headings. 


TRONIC TUBE COMPONENTS. 
ee Caps Lead-in Wires, Stamp- 
Ings, Welds, Ete.) 
Engineering Co., The, 27 Wright, Newark 
. Oe 


ENAMELING SHEETS. See Steel, Com 
mercial Forms & Grades. 


ENAMELS. See Lacquer, Enamels & Var 
nishes, Finishing. 
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in this issue use READER INQUIRY FACILITY, page 235 
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How G.E.’s silicone rubber coating compound SE-100 
enables Con Edison cable to carry 


NEARLY TWICE THE CURRENT 
WITH NO INCREASE IN SIZE 


When Consolidated Edison came to the Wire 
and Cable Department of General Electric for 
generator leads with greater capacity, a tough 
cable problem came along, too. Con Edison needed 
cable to carry increased loads without increase in size. 


By taking advantage of the new SE-100 silicone rubber coating 
compound developed by the G-E Silicone Products Department, 
G-E wire engineers were able to build a cable that could carry nearly twice 
as much current as before with the same conductor cross section! 


CLIP AND MAIL TODAY! 
HOW CAN SE-100 BENEFIT YOU? Se ea as ae a Se ee 


General Electric’s new SE-100 offers a combination of 
heat life, electrical properties, and abrasion resistance 
superior to any other silicone rubber coating material. 


General Electric Company 
Section 462-3C 
Waterford, New York 
SE-100 is ideal for coating glass or organic fabrics: for 
Please send me product data on SE-100, list of fab- 


service at high or low temperatures, or where resistance sep Nnve ct 
ricators, and a copy of G-E Silicones for Industry. 


to weather, ozone, corona, or chemicals is required. 
Where can you use it to extend equipment life, minimize 
insulation failures or create new product designs? 

Ask your fabricator to tell you more about SE-100, 
or send the coupon today for complete information! 


Name__ 


Position 


G-E silicones fit in your future 


GENERAL @@ ELECTRIC 


FEBRUARY 1955 335 


Street 


City Zone State 


IN CANADA: Mail to Canadian General Electric Company, Ltd., Toronto 
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Scouting for 
Incapsulate 
Coils? 





Hunting 
Coils for 
High Temp. 
Applications? 


DANO MAKES BOTH ! 


Dano, makers of a wide variety of coils, is fully 
equipped to meet the increasing demand for these 
special coils. Keeping pace with modern design, 





Dano offers incapsulated coils with tough, molded 
covers that spell extra electrical insulation with 
freedom from moisture. 

| 


DANO INCAPSULATED COILS 


Also, for specifications calling for coils to be used 
for high temperature applications, Dano will supply 
the exact coils needed. 

Every Dano Coil is custom-made to your specific 
requirements. Call or write today, and Dano’s quote 
will be on the way! 

@ Coils for High Temperature Application 
@ Incapsulated Coils @ Form Wound @ Paper Section 
@ Bakelite Bobbin @ Cotton Interweave @ Acetate Bobbin 


e Also, Transformers Made To Order 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 








EYELET ATTACHING MACHINES 
Segal, _euend, 72 Spring, New York 12, 
nN. KX. 


EYELETS and GROMMETS 


Chase Brass & Copper Co., Waterbury 20. 
Conn. 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn 
Revere Copper & Brass, Inc., 230 Park 

Ave., New York 17, N. Y. 

Riverside Manufacturing and Electrica: 
Supply Co. 10227 Michigan Ave., Dear- 
born, Mich. 

Roth Kubber Co., 
Chicago 50, Lil, 

U. 8. Gasket Co., Camden 1, N. J. 


FABRICS, INSULATING, (Sheets, Tapes, 
Yarns, Thread, Cord etc.) 


Glass-Fiber, Varnished Cambric, 


1856 S. Electric Ave. 


Colton 


Linen, Silk, Asbestos, etc. See aise 
‘ape and Shegting, Synthetic Resin, 
‘Tubing and Sheeting, Braided babric 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn 

Bentley, Harris Mfg. Co., 1202 Barclay, 
Conshohocken, Pa 

Brand Dielectrics, Inc., 57 North, Willi 
mantic, Conn. 

Chase & Sons, Inc., Kandolph, Mass 

Continental-Diamond Fibre Co., Newars 
13, Del, 

Courelt Paper Co., 88 Purchase, Fai 
Kiver, Mass. 

Dow Corning Corp., AEI-24, Midland, 
Mich. 

General Electric Co., Chemical Div., 1 


Plastics Ave., Pittsfield, Mass 
Gudebrod Bros. Milk Co., Inc., 12 8. 12 
Philadelphia 7, Pa. 
Insulation and Wires, 
Ave., St. Louis 3, Mo. 
Insuiation Manufacwrers Corp., 565 W. 
Washington Bivd., Chicago 6, Lil 
Irvington Varnish & Insulator Div. of 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11, N. J. 
Johns-Manville, Box 60, New York 16, 


Inc., 3435 Chouteau 


Libbey-Owens-Ford Glass Co., Fiber-Glass 
Div., 1224 Wayne Bidg., Toledo 3, Ohio 
Mica Insulator Co., Schenectady 1, N. Y. 


Minnesota Mining & Mfg. Ci Electrical 
Products Div., 900 Fauquier Ave., SL. 
Paul 6, Minn. 

Natvar Corp., 207 Randolph Ave., Wood- 


bridge, N. J. 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 
Owens-Corning Fiberglas Corp., 598 Mad 

ison Ave., New York 22, N. Y. 
Pittsburgh Plate Glass Co., Fiber Glass 
Div., 1 Gateway Center, Pittsburgh 
22, Pa. 
Raybestos-Manhattan, Inc., Asbestos Tex 


tile Div., Manheim, Pa. 

Thompson Fiber Glass Co., H. L, 1733 
Cordova, Los Angeles 7, Calif 

Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19, Ill 


Vartlex Sales Co., Inc. 309 N 
ee 
Westinghouse Electric Corp., 


Jay, Rome, 


Gateway Cen 


ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 

FANS and BLOWERS 

American Electric Motors, 4811 Anaheim- 


Telegraph Rd., Los Angeles 22, Calif 
Bogue Electric Manufacturing Co., 54 Iowa 


Ave., Paterson 3 N. J. 

Diehl Mfg Co., 1192 Finderne Ave., 
Somerville, N. J 

Emerson Electric Mfg. Co., St. Louis 21, 


Mo 
Fasco Industries, Inc., 100 

chester 2, N ; 
Heinze Electric Co., 685 

ell, Mass 
Koppers Co., Inc., 


Augusta, Ro- 
Lawrence, Low- 


Propeller Dept., 200 


Scott, Baltimore 3, Md 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 

Peerless Electric Co., 1415 W. Market, 
Warren, Ohio 

Robbins & Myers, Inc., Propeller Div., 


Springfield 99, Ohio 
FASTENERS (Bolts & Nuts; Lock Assem- 
blies; Pins; Rivets; Screws; Washers.) 
Bolts and Nuts 


Machine Bolts and Nuts (A) 
Stove Bolts (B) 
Self-Locking Nuts (C) 


Sheet Metal Lock Spring Assembly Nuts 
(D) 

Screw Thread Inserts (E) 

Cold Headed and Rolled Threaded P 
Studs and Special Parts (1 

Cap Nuts (G) 

Spade Bolts (S) 

Welding Nuts (Clinch-on) (N) 

Wing Nuts (W) 

Allmetal Screw Products Co Inc., 821 
Stewart Ave., Garden City, N. Y. (AF- 
Gw) 

Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa. (A) 

American Screw Co., Willimantic, Conn 
(BF), (Cold Headed Screws) 

Anti-Corrosive Metal Products Co., Inc 
Castleton-on-Hudson, N. Y. (A) 

Blake & Johnson, Waterville 48, Conn 


(ABF) 
Bristol Co., Waterbury 20, Conn. (A) 


Buffalo Bolt Co., N. Tonowanda, N. Y 
(AB) 

Burndy Engineering Co., Inc., Norwalk 
Conn. 

Central Screw Co., 3501 Shields Ave., 


Chicago 9, Ill. (ABFSW) 
Chase Brass & Copper Co., 

Conn. (ABCF) 
Continental Screw Co., 
AB 


Waterbury 20 


New Bedford, Mass 





ELECTRICAL MANUFACTURING 


Elastic Stop Nut Corp. of America, Dept 
R28-1222, 2330 Vauxhall Rd., Unior 
N. J, (ACDEN) 

Fischer Special Mfg. Co., 446 Morgar 
Cincinnati 6, Ohio (AG) 

Gries Reproducer Corp., 125 Beechwo 


Ave New Rochelle, N. Y 

Grip Nut Co., 310-K S. Michigan 
Chicago 54, Ill. (CN) 

Harper Co., H. M., 8204 
Morton Grove, Ill. (ABC) 

Hassall, Inc., John P.O 
Westbury, L. L, N. Y. (F) 

Heli-Coil Corp., 290 Shelter Rock 
Danbury, Conn. 

Keystone Bolt & Nut Corp., 127 
New York 7, N. Y. (AB) 

Lamson & Sessions Co., 1981 W. 
Cleveland 2, Ohio (ABCDF) 

Milford Rivet & Machine Co., 
Conn. (BF) 

Palnut Co., Sub. of United-Carr Fastener 
Corp., 66 Cordier, Irvington 11, N. J 
ic) 

Parker-Kalon Div., 
Transportation Corp 200 Varick, New 
York 14, N. Y. (AB) 

Progressive Mfg. Co., 44 
rington, Conn. (ABF) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (ABF) 

Seaboard Screw Corp., West Warwick 
R. I. (B) 

Shakeproof Div. of Illinois Tool Works 
2501 N. Keeler Ave Chicago 39, Ill 
(D) 

South Chester Corp 
N. Governor Printz 
CDEF) 

Standard Pressed Steel Co., Jenkintown 9 
Va AN) 


Ave. 
Lehigh Ave 
Box 222 

Lane 
Church 
85th 


Milford 


General Americar 


Norwood, Tor 


Southeo Div 
Blvd., 


3rd & 
Lester, Pa 


Sterling Bolt Co., 363 W. Erie, Chicag 
44 (All ABF) 
Thompsun-Bremer & Co., Sub. American 


Machine & Foundry Co., 520 N. 
born, Chicago 10, LIL (C) 
Tinnerman Products, lnc., P.O 

Cleveland 1, Uhio (VD) 
United-Carr Fastener Corp., Cambridge 42 
Mass. (ACDE) 
Wenco Mfg. Co., 1136 W. 
cago 22, Ill. (8) 
Westtield Metal Products Co., 
Mass 


Dear- 
Box 6688 
Hubbard, Chi- 


Westfield 


Lock & Snap Assemblies (Door 
Support & Mounting, etc.) 


Panel Shelf 


Camloc Fastener Corp 53 Spring Valley 
Rd., Paramus, N. J 

Simmons Fastener Corp 1752 N. Broad 
way, Albany 1, N. Y 

Pins—Cotter (F); Locking and Taper (G 


Spiral Coil (M) 
Allmetal Screw Product ( li s 
Stewart Ave., Garden City, N. Y. (CF) 
Anti-Corrosive Metal Products Co., Inc 


Castleton-on-Hudson, N. Y. (F) 
Chase Brass & Copper Co., Weterbury 20 
Conn F) 





Elastic Stop Nut Corp. of America, Dept 
o 12 2330 Vauxhall Rd., Union 
N. J 

Lamson & Sessions Co., 1981 W. 85th 
Cleveland 2; Ohio (F) 

Sterlir Bolt ¢ ( W Erie, Chicag 
44, lil 

Pre-Assembled Washers and Screws 

American Screw Co., Willimantic, Conn 

Central Screw Co., 3501 Shields Ave 
Chicago 9, Ill 

Continental Screw Co., New Bedford, Ma 
Eaton Mfg Co Reliance Div., 504 
Charles Ave., S.E., Massillon, Ohio 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio 
Russell, Burdsall & Ward Bolt and Nut 
Cr Port Chester, N. Y 

Shakeproof Div. of Illinois Tool Works, 


2501 N. Keeler Ave Chicago 39, Il 
South Chester Co., Southco Div., 3rd & N. 
Governor Printz Blvd., Lester, Pa 
United-Carr Fastener Corp., Cambridge 
42, Mass 


Recessed Head Screws 


Alden Products Co., 1125 N. Main, Brock 
ton 64, Mass 

Allmetal Screw Product cc In 8 
Stewart Ave., Garden City, N. Y 

American Screw Co., Willimantic, Conn 

Atlanti Screw Works Inc., 85 Charte 
Oak Ave Hartford, Conn. 

Blake & Johnson, Waterville 48, Conn. 


Bristol Co., Waterbury 20, Conn. 

Camear Screw & Mfg. Corp 607 18 
Ave., Rockford, Il 

Central Screw Co., 3501 Shields Ave 


Chicago 9, Ill 
Chase Brass & 
Conn. 


Copper Co., Waterbury 20 


‘ inenta 

Eagle Lock 
Conr 

Elco Tool & Screw 
wood Ave., Philadelphia 40, Pa. 

Great Lakes Screw Corp., Chicago, Il! 

Harper Co., H. M., 8204 Lehigh Ave 
Morton Grove Ill 


Co., 20 8. 


New Bedford, Ma 
Main, Terreyville 


Corp., 190 W. Green- 


Heli-Coil Corp., 290 Shelter Rock Lane 
Danbury, Conn 

Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y 


Lamson & Sessions Co., 1981 W. 85th 
Cleveland 2. Ohio 

Milford Rivet & Machine Co., Milford 
Conn 

National Lock Corp., Rockford Ill 

National Sere & Manufacturing Co 
E. 75th, Cleveland 4, Ohio 

Parker- Kal Div General Amer 
rransportation Corp 200 Varick N 
York 14. N. ¥ 

Rockford Screw ucts Cy Rockfor l 

Kussell, Burdsall & Ward Bolt and Nu 


Co., Port Chester N. Y 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 235 
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1540 EAST FIRST STREET 
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7 SIZES 


6 SIZES 


3 SIZES 500 MCM 


CAN NEUTRAL 


TERMINAL BLOCKS 


ILSCOMEZZEYMARIEMONT a3 





You may never need a porcelain insulator 

that looks like a tennis or golf ball, but if 

you do — you'll find Universal right on the ball in making it. 
(The ceramic balls illustrated were specially processed for use as 
liquid filters.) 

Universal Porcelain Insulators are produced to meet your exact 
design requirements. Complex or simple, long run or short, every 
piece is held to close tolerance and uniform body density. In 
addition, you gain the protection of high physical and dielectric 
strength — maximum resistance to arcing, thermal shock, heat, 
cold, moisture, fumes and chemicals. For better insulator perfor- 
mance, specify Universal Porcelain on your next job! 











ee 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 


1000 MCM 11 SIZES 


100 & 200 AMPS 


1000 MCM 


6 SIZES 


FUSE CLIPS MANY SIZES AND TYPES 


WRITE FOR 80-PAGE CATALOG 


CINCINNATI 27, OHIO 












AA *! 
of! he 
Y" 
nS ON-OFF CONTROL | «:: 
Ry we 
6 
e + 
ey WON'T 00...TRY T-E RX 
+4 +e 
* 4 
+4 +4 
a PULSE-PROPORTIONAL. | }:' 
6°, »%, 
¢¢ + 
4 4 
+ + 
4 4 
++ s 
/ +4 
e+ ve 
+4 4 
e+ uy 
ee Yes, T-E makes a ny 
, a 
+9, two-position record- 4 
*" ing-controller. But Ne 
+ ; 
we! for a slight extra Se 
o’' charge, you can ne 
+4 + 
,°, have T-E’s pulse- »Y 
4%, proportional con- »% 
+ , “e 
of! troller (with a pro- sh! 
AA, portion band contin- 9’! 
+ 
ne vously adjustable > 
° ro £ 
re from 0% to 20% of " 
" range). es 
+ . e + 
os! For thermocouples or resistance bulbs, in poten- 4 
o's tiometer pyrometer or resistance thermometer oe” 
4 ‘ ons +4 
#9, types. Durable, simple, accurate, sensitive, speedy, " 
¢,°, and easy-to-set. 23 scale ranges from —320° up to A 
+ 
ny +-200°F all the way up to 0° to 3000°F. Me 
: ‘ *e 
#e Interested? Write for bulletin 62-N. “% 
++ % 
x) “4 
+¢ WV 


e¢ a ’ 
++ eo 
* Thermo Electric 6.xc 
*.*, SADDLE RIVER TOWNSHIP, Rochelle Park P.O., NEW JERSEY % 
+’ CANADA ¢ THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONT. * 4 


oe 2 2 ¢ 6 ¢ ¢ o - oe 2 2+ 6 + + .* 4 
- 7 + +. ¢ ¢ © + 2 
0° eo’ ee" e’ oe’ o’ ooo ° ~o~“2eeeeee 


+ 
° 
» 
+ 
+ 
- 


No. 52R—U-L 

2 pole 15 amp. 

Ny Tatile Mat aslols 
Male Plug 


No. 72 —U-L 
3 pole 15 amp. 
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Don’t bargain when you're buying cord sets... 
they mean too much to your product. No matter how 


different your requirements may be, let our experi- 


enced staff help you. Consult us without obligation. 


“MADE BY ENGINEERS FOR ENGINEERS” 


50 Church Street 


@ATLANTA 
@ DALLAS 


@BOSTON BRIDGEPORT @ CHARLOTTE @ CHICAGC @ CINCINNATI 

DENVER @DETROIT KANSA Ty @1 LS ES @MINNEAPOLIS 
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Screw Research Association, 706 Union 
Trust Bidg., Providence 3, R. I. 

Seaboard Screw Corp., West Warwick, R.I. 

Shakeproof Div. of Illinois Tool Works, 
2501 N. Keeler Ave., Chicago 39, Ill. 

Southington Hardware Mfg. Co., South- 
ington, Conn. 

Copeees Pressed Steel Co., Jenkintown 9, 


a. 
oneter, Bolt Co., 4638 W. Lake, Chicago 
Wales Beech Corp., Rockford, Ill. 


Rivets 


Allmetal Screw Products Co., Inc., 821 
Stewart Ave., Garden City, N. Y. 

Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa. 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. 

Blake & Johnson, Waterville 48, Conn. 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill. 

Continental Screw Co., New Bedford, Mass. 

du Pont de Nemours & Co., Inc., B. L, 
Explosives Dept., Wilmington 98, Del. 

Gries Reproducer Corp., 125 Beechwood 
Ave., New Rochelle, N. Y. 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. 

Hassall, Inc., John. P.O. Box 2225, West- 
bury, X. 2. N. ¥. 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. 

Milford Rivet & Machine Co., 
Conn. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 

South Chester Co., Southco Div., 3rd & 
N. Governor Printz Blvd., Lester, Pa 

—, Bolt Co., 363 W. Erie, Chicago 

Tubular Rivet & Stud Co., Wollaston 70, 
Mass. 


Milford, 


Serews—Cap and Set, Machine (H); Self 
Tapping (J) 


Allmetal Screw Products Co., Inc. 82) 
Stewart Ave., Garden City, N. Y. 

Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa. 

sm Screw Co., Willimantic, Conn. 
(HJ) 

Anti-Corrosive Metal Products Co., Ine., 
Castleton-on-Hudson, N. Y., (H) 

Blake & Johnson, Waterville 48, Conn. 

Bristol Co., Waterbury 20, Conn. (H) 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, Ill. (HJ) 

Chase Brass & Copper Co., Waterbury 20, 
Conn. (HJ) 

Copgigental Screw Co., New Bedford, Mass. 

) 

Harper Co., H. M., 8204 Lehigh Ave. 
Morton Grove, Ill. (J) 

Hassall, Inc., John, P.O. Box 2225, West- 
bury, LL L, N. ¥. 

Holo-Krome Screw Corp., Brook, Hartford 
10, Conn. (H) 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. (HJ) 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio (HJ) 

Milford Rivet & Machine Co., Milford, 
Conn. (HJ) 

Parker-Kalon Div., General American 
Transportation Corp., 200 Varick, New 
York 14, N. Y. (HJ) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (HJ) 

Get Bovew & Mfg. Co., 112 Main, Bartlett, 

. (H) 

Shakeproof Div. of Illinois Tool Works, 
2501 N. Keeler Ave., Chicago 89, Ill. 
(H) 

South Chester Corp., Southco Div., 8rd & 
N. Governor Printz Blvd., Lester, Pa. 
(HJ) 

Standard Pressed Steel Co 
"a. (H) 

Sterling Bolt Co., 363 W. Erie, Chicago 
44, Ill. (HJ) 

United-Carr Fastener Corp., Cambridge 42, 
Mass. (HJ) 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co. Inec., 821 
Stewart Ave., Garden City, N. Y. (KL) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (L) 

Associated Spring Corp., Bristol, Conn. 
(KL) 

Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn, (KL) 
Barnes-Gibson-Raymond Div., Associated 
Spring Corp., 40300 Plymouth Rd, 

Plymouth, Mich 

B-G-R Cook Plant Div., Associated 
Spring Corp., Ann Arbor, Mich. (KL) 

Blake & Johnson, Waterville 48, Conn. 

Chase Brass & Copper Co., Waterbury 20, 
Conn. (KL) 

Continental Screw Co., New Bedford, Mass. 
(KL) 

Dunbar Bros. Co. Div., Associated Spring 
Corp., Bristol, Conn. 

Eaton Mfg. Co., Reliance Div., 504 
Charles Ave., S.E., Massillon, Ohio (L) 

Garrett Co., Inc., George K., Philadelphia 
34, Pa. (KL) 

Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 
cago 14, Ill. (KL) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (L) 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. (KL) 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohie (KL) 

Manross & Sons Co., F. N. Div., Asso- 
ciated Spring Corp., Bristol, Conn. (KL) 


, Jenkintown 9, 


Milwaukee Div., Associated Spring Ce 
341 E. Erie, Milwaukee, Wis. (KL) 

ee Washer Co., Newark 
N . ) 

Ohio Div., Associated Spring Corp., 

E. lst, Dayton, Ohio (KL) 

Palnut Co., Sub. of United-Carr Fast« 
Corp., 66 Cordier, Irvington 11, N 


(L) 

Raymond Mfg. Co., Div., Associated Spr 
Corp., Corry, Pa. (KL) 

Reliance Div., Eaton Mfg. Co., 504 Cha 
Ave., S.E. Massillon, Ohio (L) 

Russell, Burdsall & Ward Bolt and 
Co., Port Chester, N. Y. 

Shakeproof Div. of Illinois Tool Wo 
2501 N. Keeler Ave., Chicago 39, 
(L) 

South Chester Corp., Southco Div., 8rd 
N. Governor Printz Blvd., Lester, 
(L) 

Sterling Bolt Co., 363 W. Erie, Chiceg 
44, ll 


Thompson-Bremer & Co., Sub. American 
Machine & Foundry Co., 520 N. Dear- 
born, Chicago 10, Ill. (KL) 

United-Carr Fastener Corp., 
42, Mass. (L) 

Wrought Washer Mfg. Co., 2200 8S. Bay, 
Milwaukee 7, Wis. (KL) 


FELT 


American Felt Co., 
Glenville, Conn. 

Felters Co., 205 South, Boston 11, Mass 

Western Felt Works, 4021-4139 W. Ogden 
Ave., Chicago 23, Il. 


FIBRE, PHENOLIC. See Plastics, Lamt- 
nated 


Cambridge 


16 Glenville R 


FIBRE, VULCANIZED. 
Rod, Tubing). 


Continental- Diamond 
Del. 

Insulation and Wires, Inc 
Ave., St. Louis 3, Mo 

Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, Ill 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del 

Spaulding Fibre Co., Inc., 
N. Y 


(Board, Sheet, 


Fibre Co., Newark 


, 3435 Cheuteay 


Tonawanda 


Stahlin Brothers Fibre Works, Inc., Dept 
E, Belding, Mich 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp and Paper Co., 236 
Park Ave., New York, N. Y- 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Div. of Chrysler Corp., Dept. 
E-2, 6501 Harper, Detroit 31, Mich. 
Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Moraine Products Div. of General Motors, 
Dayton, Ohio 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Ill. 


FILTERS, RADIO 


Aerovox Corp., New Bedford, Mass 
Dumont-Airplane & Marine Instruments 
Inc 15 William, New York 5, N. ¥ 
Federal Telephone and Radio Corp., 19% 
Kingsland Rd., Clifton, N. J. 

Filtron Co., Inc., 131-05 Fowler Ave 
Flushing 55, N. Y. 
General Electric Co., Apparatus Sales 

Div., Schenectady 5, N. Y. 

aes & Co., Inc., P. B., Indianapolis 
6, Ind 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Torwico Electronics, Inc., 965 Freling- 
huysen Ave., Newark 5, N. J. 


FINISHES, PRODUCT. See Lacquer. 
Enamels, Paints and Varnishes. 


FLUORESCENT LAMP AUXILIARIES 
Includes Adapters, Ballasts, Compen 
sators, Control Units, Starters and 
Transformers. For Resistors, see Re 
sistors, Instrument & Radio; also Ca 
pacitors 


Acme Electric Corp., 352 Water, Cuba. 
* - 


Aerovox Corp., New Bedford, Mass. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Chicago Standard Transformer Corp., Div 
of Essex Wire, 3501 W. Addison, Chi 
cago 18, Ill 

General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn. 

Sola Electric Co., 4633 W. 16th, Chicago 
50, Ill 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Westinghouse Electric Corp., Gateway Cen 
ter, Bldg. No. 8, 401 Liberty Ave 
Pittsburgh 22, Pa. 


FOILS, WIRE MARKING 

Kingsley Stamping Machine Co., 160 
Cahuenga, Hollywood 28, Calif. 

Swift & Sons, Inc., M. H., 12 Love Lane 
Hartferd, Conn, 


FOOT SWITCHES. See Switches. 


FORGINGS 


American Brass Co., Waterbury 20, Conn 

Chase Brass & Copper Co., Waterbury 2( 
Conn. 

Philadelphia Bronze & Brass Corp. Sut 
of P. R. Mallory & Co., Inc., 22nd an 
Master, Philadelphia 21, Pa. 

Revere Copper & Brass, Inc., 230 Pars 
Ave., New York 17, N.Y. (Non-ferrous 

Ryerson & Son, Inc., Joseph T., Chicag 
Ill 


FRAMES, MOTOR. See Motor and Ger 
erator Shells 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 235 
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Pourns 


{LINEAR MOTION 
POTENTIOMETERS 






For 
AIRCRAFT 


— i Two Separate Circuits ... 
GENERAL —*-~*~ Designed for precise instrumentation in 
INDUSTRY 


automatic control circuits for aircraft, 
| ~~ BourNns linear motion potentiometers 





guided missiles and general industry, 
accurately translate mechanical position 
ae or movement into two independent 
a —— =) signals . . . one signal often used for feed-back 
control and the other for telemetering. 


This dual instrument possesses all the 
advantages of two single potentiometers and 
in addition, saves space, weight and installation 
time. With this wire-wound potentiometer a 
resolution of .001 inch is obtainable in standard 
ranges from | to 6 inches. 
BOURNS designs and manufactures other poten- 
tiometer instruments which measure gage pres- 


sure, differential pressure, altitude and acceleration. 
Pourns LABORATORIES 
6135 Magnolia Avenue, Riverside, California 


QUALITY-CERVICE-PRICE | 


Vou get all thee when you Apeci{y 


AKRON PORCELAIN 











A modern plant with years of engineering 
know-how to meet your individual requirements. 
Send us your blue prints and specifications. 


AKRON PORCELAIN CO. 


2725 CORY AVENUE e AKRON 14, OHIO 
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CUSTOM 
BUILT 
TRANSFORMERS 


1 (om el eliedienienmnn 


i; 


Here is an example of the type of equipment we can 
build to specifications for research, laboratory or 
experimental work. This Acme Electric custom built 
transformer has a primary that can be varied from 
12 volts thru 115 volts, with a frequency range 
from 7 cycles thru 60 cycles. Nominal output volt- 
age, 33,000 volts. 


This unit was built for use in connection with high 
voltage electrostatic separation and collection of 
various types of atmospheric particles. 


Designing a Dry Type transformer in this voltage 
class that provides safe and efficient performance, 
is another notable example of Acme Electric trans- 
former engineering. 


ONE OR A MILLION — 
ACME ELECTRIC CAN MAKE THEM 


And, if you need high quality constructed trans- 
formers in production quantities, we can supply 
them. Television, electronic, oil burner ignition, 
luminous tube, stepdown, control transformers, volt- 
age adjustors, cold cathode ballasts. 


v 


ACME ELECTRIC CORPORATION 
352 WATER ST. CUBA, N.Y. 


West Coast Engineering Laboratories: 
1375 W. Jefferson Boulevard, Los Angeles, California 
In Canada: Acme Electric Corp. Ltd., 50 Northline Rd., Toronto, Ont. 





339 

























































For All Types of 


Permanent Magnet 


Applications... 





If you are designing or building a product using 
permanent magnets, you should know about 
General Magnetic Alnico V—the magnet that 
works HARD and FOREVER. We make magnets and 
only magnets—in all sizes and capacities—in all 
quantities. 


GENERAL MAGNETIC CAN: 


@ Show you how to get best performance per 









dollar. 

@ Offer latest in materials and processing 
development. 

@ Offer inspected uniform quality to any degree 
required. 





@ Assist you in the design of the product. 






Write for 






GENERAL 







IMAGNETIC Corp. 


MTree te Mma Ol eth Mele UCN a 







10007 ERWIN, DETROIT 34 

















































































FREQUENCY METERS. See Instruments 
FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Alden Products Co., 125 N, 
ton 64, Mass. 
Burndy Engineering Co., Inc., 


Main, Brock- 
Norwalk. 


Conn, 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. 

Iisco Corp., 5745 Mariemont Ave., Cin- 


cinnati 27, Ohio 
Jones Div., Howard B. Cinch Mfg. Corp.. 
Chicago 24, Il. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 
Sherman Mfg. Co., H. B., Battle Creek 

Mich. 
Square D Co., 6060 Rivard, Detroit 11. 
Mich. 


FUSES . 


Burndy Engineering Co., 
Conn 

General Co., Apparatus 
Div., Schenectady 5, N. Y. 

Milwaukee Resistor Co., 706 W. Virginis 
Ave., Milwaukee 4, Wis. 

Royal Electric Co., Ine., Pawtucket, R. I 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


GAGES, TEMPERATURE, 
and VACUUM 


Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Edison, Inc. Thomas A., Instrument Div.. 
Dept. 53, West Orange, N. J. 

Gemco Electric Co., 25681 W. 8 Mile 
Road, Detroit 19, Mich. 

Servomechanisms, Inc., 500 Franklin Ave.. 
Garden City, L. L, N. Y. 

TAGliabue Instrument Div., Weston Elec- 
trical Instrument Corp. 614 Freling- 
huysen Ave., Newark 5, N. J. 

Wheelco Instruments Div., Barber-Colmap 
Co., 1403 Rock, Rockford, Tl 


Inc., Norwalk, 


Electric Sales 


PRESSURE 


GALVANOMETERS. See Instruments. 


GASKETS 

American Felt Co., 16 Glenville Rd 
Glenville, Conn. 

Armstrong Cork Co,, 7001 Ingersol, Lan- 
caster, Pa. (Cork and Rubber Composi 
tions) 

Chase Brass & Copper Co., Waterbury 20, 

onn. 

Chicago Rawhide Mfg. Co., 1301 Elston 
Ave., Chicago 22, Ill. 

Crane Packing Co., 1824 Cuyler Ave.. 
Chicago 13, Ill. 

Felters Co., 205 South, Boston 11, Mass. 

Garlock Packing Co., Palmyra N. Y 

Johns-Manville, Box 60, New York 16. 
N. Y, 

Metal Textile Corp., Roselle, N. J. (Elec 
tronic Shielding) 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis, Minn 

Raybestos-Manhattan, Inc., Asbestos Tex- 
tile Div., Manheim, Pa. 

Roth Rubber Co., 1856 8S. 

_cago 50, Tl. 


54th Ave., Chi- 


U. S. Gasket Co., Camden 1, N. J. 

U. 8. Rubber Co., Rockefeller Center, 
New York 20, N. Y 

Western Felt Works Ogden 


4035-4117 
Ave., Chicago 23, Ill. 


GEARMOTORS. See Motors. 
GEARS and PINIONS 


Amplex Div. of Chrysler Corp., E-2, 6501 
Harper, Detroit 31, Mich 
Atlas Precision Products Co. (Div. of 


Prudential Industries), 3801 Castor Ave., 
Philadelphia 24, Pa. 


Beaver Gear Works, Inc., 1035 Parmele 
Rockford, Til. 

Continental-Diamond Fibre Co., Newark 
13, Del 

Franke Gear Works, Inc., 1922 W. Co- 
lumbia Ave., Chicago 26. Tl 

Gear Specialties Inc., 2635 W. Medill 
Ave., Chicago 47, Ill 

Gries Reproducer Corp 125 Beechwood 
Ave New Rochelle, N Y 


Moraine Products Div. of General Motors, 
Dayton, Ohio 

Shakeproof Div. of Tool Works 
2501 N. Keeler Ave., Chicago 39, TIL 

United States Graphite Co., 1621 Holland 
Saginaw, Mich. 

Westinghouse Electric Corp., 
ter, Bldg. No. 3, 401 
Pittsburgh 22, Pa 

Winzeler Mfg. & Tool Co., 
Arcade Pl., Chicago 12, Ill 


GENERATORS. See Motors 


Tilinois 


Gateway Cen- 
Liberty Ave., 


1716 West 


GENERATORS, ELECTRONIC 


Avion Instrument Corp., 299 Highway No 
17, Paramus, N. J 

Bogue Electric Manufacturing Co. 56 
Iowa Ave., Paterson 3. N. J. 

Daven Co., 176 Central Ave., Newark 4, 
N. J 


Indicator Co., Inc., 105 
Ave., Springdale, Conn. 

General Electric Co., Apparatus Sales Div., 
1 River Rd., Schenectady 5, N. Y. 
General Electric Co Electronics Div., 
Electronics Park, Syracuse 1 N. Y 
Howard Industries, Inc., Dept. EM-2, 

State Racine, Wis. 
Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass 
Servo Corp. of America, New Hyde Park, 
ee 

Southwestern 
2831 Post Oak Rd 
Houston, Texas 


Camp 


1760 


Industrial Electronics Co 


P.O. Box 13058, 








Triplett Electrical 
ton, Ohio 


Iastrument Co., BI 


GERMANIUM DIODES. See Semi-C 
ductors, also Rectifiers, Metallic. 

GLASS-BONDED MICA 

Continental-Diamond Fibre Co., Newa-k 
13, Del 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield Mass. 


Mycalex Corp. of America, 116 Clif 


Blvd., Clifton, N. J 


GLASS-FIBER, YARNS, CLOTHS and 
TAPE. See Fabrics, Insulating 


GLASS, TECHNICAL 

Corning Glass Works, Corning, N. Y. 

Kopp Glass. Inc., Swissvale, Pa 

Mansol Ceramics Co., 140 Little, Bel 
ville, N. J 

Pittsburgh Plate Glass Co., 1 
Center, Pittsburgh 22, Pa. 


GOLD, ROLLED (Plate and Wire) 

oat & Co., Inc., 113 Astor, Newark 
N. J. 

General Plate Div., Metals & Controls 


Corp., 42 Forest, Attleboro, Mass, 
Handy & Harman, 82 Fulton, New York 
38, N. ¥ 


Makepeace Co., D. E., Div. of Union Plate 
& Wire Co., Attleboro, Mass. 

Ney Co., J 371 Elm, Hartford 
Conn. 


GRAPHITE. See Carbon and Graphite 


GREASE, BEARING 


Dow Corning Corp., 
land, Mich, 


Gatewiy 


Dept. 
(Silicone) 


AEI-24, Mid 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., Kenilworth 1, N. J. 

Pyle-National Co., 1388 N. Kostner Ave 
Chicago 51, Ill. 

Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

Walker Co., George, 118 Amsterdam Ave. 
Passaic, N. J. 


HARNESSES and ASSEMBLIES, WIRE 


Alden Products Co., 125 N. Main, Brock 
ton 64, Mass 

Belden Mfg. Co., 4633 W. Van Buren 
Chicago 44, Tl. 

Carol Cable Co., Div. of Crescent Co 
Inc., Pawtucket, R. I 


Columbia Wire & Supply Co., 2850 Irving 
Park Rd., Chicago 18, Ill 


Coote Sa Co., 50 Church, New York 
Drake Manufacturing Co., 1711 W. Hub 
bard, Chicago 22, II 


Essex Wire Corp., Fort Wayne 6, Ind. 
Essex Wire Corp., Wire Assemblies Div. 
Monticello, Ind 


General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn 

Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa. 


Phalo Plastics Corp., Commercial & Fos 
ter, Worcester 8, Mass. 
Riverside Manufacturing and_ Electrica! 


Supply Co., 10227 Michigan Ave., Dear- 
born, Mich 

Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, III. 

Switchcraft, Inc., 1328 N. Halsted, Chi- 

cago 22, Tl 


Whitney Blake Co 
Wire Stripper Co 
East Cleveland 12, 


New Haven 14, Conn 
1725 Eastham Ave 
Ohio 


HEADPHONES and HEADSETS 


Automatic Electric Sales Corp., 
Van Buren, Chicago 11, Nl 
Brush Electronics Co., 3405 Perkins Ave 

Cleveland 14, Ohio 


HEATING ELEMENTS and UNITS 
Carborundum Co., 
Falls Y 
Cutler-Hammer, Inc., 
Milwaukee 1, Wis 


1033 W 


Globar Div., Niagara 


1264 St. Paul Ave 


Ferrod Mfg. Co Sub. of Ferro Corp 
605 N. River, Batavia, Ill. 
General Electric Sales 


Co., Apparatus 
Div., Schenectady 5, N. Y 


Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

Still en Oe. 429 E. 164th, New York 
56, N. Y. 

Syntron Co., Homer City, Pa. 

Vulean Electric Co., Danvers 2 Mass 


Watlow Electric Mfg. Co., 
Ave., St. Louis 14, Mo. 

Westinghouse Electric Corp., 
Meadville, Pa. 


HERMETIC SEALS. See Seals and Ter 
minals, Hermetic 


HIGH-FREQUENCY HEATING UNITS 


Allis-Chalmers, Milwaukee 1, Wis. 

General Electric Co., Apparatus Sales 
Div Schenectady 5 we 

Radio Receptor Co. In Semi-Conductor 
Div., 251 W. 19th, New York 14, N. Y 

Westinghouse Electric Corp., Gateway Cen 
ter Bldg. No. 38, 401 Liberty Ave 
Pittsburgh 22, Pa. 


HIGH NICKEL ALLOYS. See Nickel and 
Nickel Alloys 


HOISTS, PNEUMATIC. See 
Tools and Equipment 
HOLDERS, COMMUTATOR BRUSH 


D. B. Flower Manufacturing Co., 1217 
Spring Garden, Philadelphia 23, Pa 


1362 Fergusor 
160 Mercer 


Pneumatic 


To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 235 
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these parts are made of a material that 
offers unlimited design possibilities 


If you are looking for a basic material that offers a combination of 
properties for both electrical and mechanical applications, you 
should get to know Star COMMERCIAL WHITE PORCELAIN. The 
possibilities of this amazing material are endless in applications 


requiring great mechanical and high dielectric. strength. What's 
more, it’s the most economical electrical porcelain available in a tT t M 5 N G aA oO T oO R $s 
wide selection of attractive colors . . . including the whitest white. 


Whether your problem involves a wiring device application or one 


! 


sites 














of a mechanical nature, Star COMMERCIAL WHITE PORCELAIN give perfect performance at all 
will provide the answer. Complete data is contained in this 26-page, temperatures from —40° to -|-140° F, 
fact-filled catalog. Write for a copy today. 
Star Porcelain C : 
. 41 Muirhead finees, Peasiee 9, New Jersey. | e dependable, trouble-free _ 
. Users report up to 10 years uninterrupted serv- 
SraR | tee from SYNCHRON Timing Motors. True. | 
1 . | synchronous operation. 
: porcelain company | eed 
; | ® adaptable, versatile we 
eka _| es a tad Sivas reltable for sleet 907 
| application. Special drives to order. 
‘ | @ powerful, long-lived | 
: NEW! Pull up to 8 in. oz. at 1 RPM — bearcats for 
P| om — power! May be stalled continuously without 
, | - coil injury. ? 
i | fi 
| ®@ operate in any position 
| Work perfectly when mounted in any position 
e — upside down, sidewise, at any angle. 
© self-starting 


Start instantly under full load, smoothly, with- 


om HGH PERFORMANCE. Saris 


@ self-lubricated 
UNIMAX type WL Lubricated for life at the factory for years of 
¢ The features you need to 


trouble-free operation . . . inspected 51 times 





: cut costs in your new de- before shipment! 
i signs are all in this com- Write for details. Find out bow easily 
a pact, snap-acting switch. aw i Synchron Timing Motors, Timing Machines 


and Clock Motors may be applied to mecha- 


© Fast, easy wiring to quick-connect terminals. alias in produstion or being pl ; 


® Terminals integral with contacts. 

e Standard one-inch mounting centers. “Werk anee the ndustry 

- ¢ U.L. listing for operation at 15 amp. 125/250 v. w of 7 

; a-c; ¥% HP 125 v. a-c; 1HP 250 v. a-c; % amp. Rr rn ee ee eT ee eee " 
125 v. d-c; % amp. 250 v. dec. HANSEN MANUFACTURING CO., INC., Princeton 3, Ind. 


: Send catalog and engineering data to: 
Free detailed data sheet on request. ? ' . 


Name 


| | 

| | 

OT raw ; . 
i , Address : 
| | | 


ision of the W. L. Maxson Corporation 
in ever STREET,NEW tn 1,NEW YORK 


FEBRUARY 1955 


AMRECON 
au-rureoss RELAYS 


SEVERAL TYPES 
AVAILABLE FROM STOCK 


AMRECON can give exceptional delivery on many all- 
purpose relays. These include a wide variety of contact 
arrangements and coil voltages. In addition, reasonable 
quantities of several of the most popular types may be 
shipped from stock. Get the 
right relay 


AMRECON. 


sooner from 


WRITE FOR 
FREE CATALOG AND 
DESCRIPTIVE BULLETIN R-10 


— AMERICAN 
RELAY & CONTROLS, Inc. 


3649 4oward St., Skokie, Illinois 
(Suburb of Chicago) 


® 
A Subsidiary of OFIMITE “conan” 
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Graphite Metallizing Corp., 1059 Nep- 
perhan Ave., Yonkers 3, N. Y. 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J. 

Phoenix Electric Mfg. Co., 4211 W. Lake, 
Chicago 24, IIl. 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fuller- 
ton Ave., Chicago 39, IL 


IMMERSION HEATER UNITS. See 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See Ce- 
ment, Insulating and Sealing; Waxes 
and Compounds. 


INDICATORS, HEAT. See Thermometers 
INDICATORS, SPEED. See Tachometers 


INDUCTION HEATING. See High-Fre 
quency Heating Unjts. 


INFRA-RED LAMPS. See Lamps, Incan 
descent and Infra-red. 


INSTRUMENTS, ELECTRICAL MEAS- 
URING and TESTING 

Acme Electric Corp., 352 Water, Cuba, 
me ee 

Aerovox Corp., New Bedford, Mass. 

Assembly Products Inc., Chesterland, Ohio 

Associated Research Inc., 3794 W. Bel 
mont, Chicago 18, II. 

Automatic Temperature Control Co., Inc. 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn. 

Burlington Instrument Co., 125 Third 
Burlington, Iowa 

Deve, Ce. 176 Central Ave., Newark 4, 
N 


DeJur Amsco Corp., 45-01 Northern Blvd.. 
Long Island City 1, N. ¥ 

Doelcam Corp., Soldiers Field Rd., Bos 
ton 35, Mass. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Ideal Industries, Inc., 1008 Park Ave.. 
Sycamore, Ill. 

Industrial Test Equipment Co., 55 E. 11th, 
New York 3, N. Y. 

National Pneumatic Co., Inc. and Holtzer 
Cabot Divs., 125 Amory, Boston 19 


Mass. 
Corp., Lynbrook 


Pyramid 
_ ie 4 

Simpson Electric Co., 5202 W. McKinzie 
Chicago 44, Til 

Sterling Manufacturing Co., 7201 Went- 
worth Ave., Cleveland 2, Qhio. 

Waterman Products Co., Inc., Philadelphia 
25, Pa. (Oscilloscope) 

Westinghouse Electric Corp 
ter Bldg. No. 3, 401 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 

Wheelco Instrument Div., Barber-Colmen 
Co., 1403 Rock, Rockford, Il. 


INSTRUMENTS, ELECTRONIC. (See 
also Oscilloscopes, Recorders). 

Automatic Temperature Control Co., Inc. 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn 

ogee Ce. 176 Central Ave., Newark 4, 


Instrument 


Gateway Cen 
Liberty Ave.. 


Doelcam Corp., Soldiers Field Rd., Bos 
ton 35, Mass 

Du_ Mont Laboratories Inc., Allen B., 760 
Bloomfield Ave., Clifton, N. J. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus 
Div., Schenectady, N. Y. 

Hastings Instrument Co., Inc., 
10, Va 

Industrial Test Equipment Co., 55 East 
llth, New York 3, N. Y. 

ee Inc., 1667 Flower, Glendale, 
Calif. 

Magnetic Amplifiers, Inc., 682 Tinton Ave.. 
New York 55, N. Y¥ 

Sanborn Co., Industrial Div., 195 Massa- 
chusetts Ave., Cambridge 39, Mass 

~— Corp. of America, New Hyde Park, 
Se 4 


Sales 


Hampton 


Simpson Electric Co., 5202 W. McKinzie, 
Chicago 44, III. 

Weston Electrical Instrument Co., 614 
Frelinghuysen Ave., Newark 5, N. J. 


INSTRUMENTS, LABORATORY 
STANDARD 

Acme Electric Corp., 352 Water, Cuba, 
N. Y 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Clarostat Mfg. Co., Inc., Dover, N. H. 

DeJur Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

Doelcam Corp., Soldiers Field Rd., Bos- 
ton 35, Mass 


Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Frelinghuy- 
sen Ave., Newark 5, N. J 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 

Wheelco Instruments Div., Barber-Colman 
Co. 1403 Rock, Rockford, Ill. 


INSULATING MATERIALS. See follow- 
ing specific headings: 
Cement, Insulating and Sealing 
Ceramics 


To communicate with any manufacturer whose name appears 


Cork and Cork Composition 

Fabrics, Insulating 

Felt 

Fibre, Vulcanized 

Glass-Bonded Mica 

Insulation, Wire and Cable 

Mica, Molded and Laminated 

Paper, Insulating 

Plastics, Molding, Laminating, Cast 
ing and Extrusion Compounds 

Porcelain 

Rubber and Rubber Products 

Silicones 

Sleeving and Tape, Asbestos 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 
ubing, Paper 

Tubing and Sleeving, Braided Fabrics 

Tubing and Sleeving, Extruded Plastics 

Varnishes Compounds and Resins, In 
sulating 

Waxes and Compounds 


INSULATION, WIRE and CABLE (Ce. 
ramic and Synthetic) 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave., 
New York 17, N. Y. 

Dobeckmun Co., 3201 Monroe Ave., Cleve 
land 13, Ohio 

Dow Corning Corp., Dept. AEI-24, Mid 
land, Mich. (Silicone) 

du Pont de Nemours & Co., Inc., E L., 
Rubber Chemicals Div., Wilmington 98 
Del. 

Eastman Kodak Co., Rochester 4, N. Y. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Goodrich Chemical Co., B. F., Div. of 
B. F. Goodrich Co., = BK-1, Rose 
Bldg. Cleveland 15. Ohio 

Kellogg Co., M. W., Chemical Mfg. Div., 
Danforth Ave., Jersey City 5, N. J. 

Sprague Electric Co., 307 Marshall, North 


s. Mass. 
us Rupber| Co., Rockefeller Center, 


New York 20, N. ¥ 


IRONS, SOLDERING. 
Equipment. 


ISOLATORS, VIBRATION and SHOCK. 
= Mountings, Rubber & Synthetic. 


JEWEL, LIGHT ASSEMBLIES. Ree 
Lights, Pilot and Indicator. 


KNOBS and HANDLES, STOCK 
MOLDED 


See Soldering 


Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, Ill. ; 
Davies Molding Co., Harry, 1428 N 
Wells, Chicago 10, . 
General American Transportation Corp 
Plastics Div., 185 S. La Salle, Chicago 
90, Ill 
Kurz-Kasch, Inc., 1419 S. Broadway, Day 
ton 1, Ohio 2 
Midwest Molding & Mfg. Co., 4630 W 
Fullerton Ave., Chicago 39, Il. 
Raytheon Mfg. Co. Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 
Richardson Co., 2799 Lake, Melrose Park, 
nan Brothers, 8027 N. Monticello Ave 
Skokie, Ill. = 
Sinko Mfg. & Tool Co., 3135 W. Grand 
Ave., Chicago 22, Ill 


LACQUERS, ENAMELS, PAINTS and 
VARNISHES, FINISHING 


Allied Research Products, Inc., 
E. Monument, Baltimore 5, Md. 
Aluminum Co. of America ,Alcoa Bldg., 
Pittsburgh 19, Pa f 
Bakelite Co., A Division of Union Carbide 
& Carbon Corp., 300 Madison Ave 
New York 17, N. Y¥ 
Dow Corning Corp., Dept. AET-24, Mid 
land, Michigan (Silicone Resins & Var 
nishes) i : 
du Pont de Nemours & Co., E.1I., Fir 
ishes Dept., Wilmington 98 Del 
Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo 
Pittsburgh Plate Glass Co. 1 
Center, Pittsburgh 22, Pa. 


4004 -0¢ 


Gateway 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 


Baker & Co In 113 Astor, Newark 
N. J 


Brainin Co.. ©. S., 320 Washington, Mt 
Vernon, N. Y. c 

General Plate Div Metals and Contr 
Corp 42 Forest, Attleboro Mass saa 

Handy & Harman, 82 Fulton, New York 

22 NY 

E Div. of Uni 


Makepeace Co., D 
Plate Attleboro, Mass 


Plate & Wire Co 
LAMINATED PLASTICS. See Plastics 


LAMINATIONS, MOTOR and 
TRANSFORMER 

Magnetics, Inc., Dept. EM-19, Butler, Pa 

Thomas & Skinner Steel Products Co 
1114 B. 28rd, Indianapolis 7, Ind. 


LAMPS, FLUORESCENT 


General Electric Co., Nela 
land 12, Ohio 

Westinghouse Electric Corp., Gatewa) 
Center Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


Park, Cleve 


LAMPS, INCANDESCENT and 
INFRA-RED 


General Electric Co., Nela Park, Clevelan¢ 
12, Ohio 

Westinghouse Electric Corp.. Gatewa 
Center Bldg. No. 8, 401 Liberty Ave 
Pittsburgh 22, Pa. 


in this issue use READER INQUIRY FACILITY, page 235 
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Synchro-matic Time Control - Courtesy 
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DUMONT RADIO 
NOISE SUPPRESSORS 


A practical, efficient suppressor 
for blanking out noises caused FOR USE IN... 
by commonly used electrical 










: appliances whose interference © FLUORESCENT LIGHTING van eaten 
. spread by direct radiation or © REFRIGERATORS 
. celts create disturbanees” The © Olt: BURNERS 
r. DUMONT RU-7 and RU-8 sup- © VACUUM CLEANERS 
ply a low impedance path to © EGG BEATERS 
18 ground capable of by-passing a e@ ADDING MACHINES 
considerable portion of radio «¢ gans GRILLS 
4 ‘ 
mequency energy. © DENTAL MACHINES 
ee * e HEATING PADS 
@ X-RAY MACHINES 
e MOTORS 


Ask for descriptive literature. 
DUMONT-AIRPLANE & MARINE INSTRUMENTS, Inc. 


OFFICE FACTORY 
a 15 William St. Clearfield 
New York 5, N. Y. Pennsylvania 
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SPECIALISTS IN DESIGNING AND MANUFACTURING 


OF ALL PURPOSE FASTENERS. WIRE FORMS. TOOLED Centralized responsibility for Multiple plastics components can make a 


. TO PRODUCE OVER 1,000 STYLES IN ANY SCREW SIZE big difference in lowering costs as well as simplifing production schedules. 
OR MATERIAL, OR TO YOUR SPECIFICATIONS. BACKED Triple "M" Customolding facilities have been coordinated with many pro- 
oy BY 34 YEARS OF EXPERIENCE. duction lines and we can show interesting results. Write for details. 


BULLETINS COVERING OUR COMPLETE LINE 


UPON REQUEST. Midwest AND MOLDERS + COMPRESSION AND INJECTION 


id WENCO MANUFACTURING CO. 
: SIMPLEX WIRE STRIPPERS AND CUTTERS 
7 TOOLS * DIES * STAMPINGS * SPADE BOLTS oWictweat Metin 
oe Se SE CO e-Sa. OS | 4630 W. Fullerton Ave. * Chicago 39, Ill. « Phone Dickens 2-0777 
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A PRINCIPLE OF GOOD DESIGN 



















ae 








$ 
4 
ciel 























THREAD OR WIRE 
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@ Quick detection of either slack or broken 
thread or wire is the function of this Honeywell 
Mercury Switch. Held in the closed position 
by the taut strand, it drops if the strand 
loosens or breaks. Opening the circuit can 
either stop the machine or sound an alarm. 

The complete seal of the switch prevents 
lint or dust interference with contacts and 
prolongs switch life. 

MICRO SWITCH engineering can offer you 
a wide range of mercury switch types. Honey- 
well Mercury Switches are available as: small, 
high capacity, general purpose, sensi- 
tive and protected types. Call the nearest 
MICRO SWITCH branch office for complete 
information. 


Send for Catalog 90 


MICRO SWITC 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
FREEPORT, ILLINOIS 
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In Canada, Leaside, Toronto 17, Ontario» 











344 





LAMPS, MERCURY VAPOR 


General Electric Co., Nela Park, Cleveland 
12, Ohio 


Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 

LAMPS, MINIATURE (Pilot and Indi 
eator) 

Chicago Miniature Lamp Works, 1500 N. 


Ogden, Chieago 10, IIL 


General Electric Co., Nela Park, Cleveland 
12, Ohio 


Herzog Miniature Lamp Works, Inc. 12-28 
Jackson Ave., Long Island City 1, N. Y¥ 
Westinghouse Electric Corp. Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa, 
LAVA. See Ceramics. 


LAYOUT FLUID , 


Dayton Rogers Mfg. Co., Minneapolis 17, 
Minn. 

— Co., 2303-F N. llth, St. Louis 6, 
+10, 


LENSES, PRESSED GLASS 


Corning Glass Works, Corning, N. Y 
Kopp Glass, Inc., Swissvale, Pa 


LIGHTS, PILOT and INDICATOR 


Alden Products Co., 125 N. Main, Brock- 
ton 64, Mass. 

Arrow-Hart and Hegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn 

Cannon Electric Development Co., Dept 
500, 3209 Humboldt, Los Angeles 31 
Calif 

Crouse-Hinds Co., Syracuse 1, N. Y 

Dialight Corp., 42-60 Stewart Ave. Brook 
lyn 37, N. Y., 

Drake Manufacturing Co. 1711 W. Hub 


bard, Chicago 22, 
General Electric Co. 
12, Ohio 


Il 
Nela Park, Cleveland 


Hetherington, Inc., Sharon Hill, Pa 

Johnson Co, E F 204 Second Ave., 
S. W., Waseca, Minn 

Pass & Seymour In Solvay Station, 
Syracuse 9 N. Y 

Pyle-National Co. 1388 N. Kostner Ave., 
Chicago 51, Ill 

Square D Co.. 4041 N. Richards, Mil 
waukee 12, Wis. 

LOCKNUTS and LOCK WASHERS. 


See Fasteners. 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co., 1840 S. Kilboure 
Ave., Chicago 23, Ill 

Madison-Kipp Corp., 214 Waubesa, Madi 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 2100 Paz 
ton, Harrisburg, Pa. 

American Brass Co., Waterbury 20, Cons 

Bead Chain Mfg. Co., 13 Mountain Grove, 


Bridgeport 5, Conn. (Hollow Tubular) 
Burndy gineering Co., Inc., Norwalk 
Conn. 


Cambridge Thermionic Corp., 
Ave.. Cambridge 38. Mass. 

Hart Manufacturing Co., 211 Bartholomew 
Ave., Hartford, Conn. (Snap-in) 

Heyman Mfg. Co., Kenilworth 1, N. J. 

Ilseo Corp., 5745 Mariemont Ave., Cin- 
cinnati 27, Ohfo 

Johnson Co., 


453 Concord 


Chicago 24, Til. 
Krueger & Hudepohl, Walsh Bidg., Cin 
einnati 2. Ohio 


Malco Tool and Manufacturing Co., 4021 
W. Lake, Chicago 2, Ill. 
Mycalex Corp. of America, 116 Clifton 


Bivd., Clifton, N. J. 
aa Co., 35 Verona Ave., Newark 4 
of Tllinois Tool 


Shakeproof Div Works 


2501 N. Keeler Ave., Chicago $9, Ill. 

— Mfg. Co., H. B., Battle Creek. 
ich. 

Soreng Products Corp., 9551 Soreng Ave.. 
Schiller Park, 

Thomas & Betts Co., Inc., 28 Butler. 
Elizabeth 1. N. J. 

Thompson-Bremer & Co., Sub. American 
Machine & Foundry Co., 520 N. Dear- 


born, Chicago 10, Ill. 


MACHINES. See specific headings 


Balancing; Coil Winding; Die Casting; 
Eyelet Attaching; Microfilm; Molding; 
Print; Rivet Setting; Screw Driving: 
Strippers, Wire; Vibration Test. Also 
see Marking Machines and Devices 


MAGNETIC AMPLIFIERS 


Bogue Electric Manufacturing Co., 54 Iowa 
Ave., Paterson 3, N. J 
Soldiers Field Rd., 


Doelcam Corp., Bos- 
ton 35, Mass. 

Freed Transformer Co., Inc., 1730 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 
Inet Div. of Leach Corp., 4441 Santa Fe 
f 


Ave., Los Angeles 58, Calif. 
Kearfott Co. Inc., 1378 Main Ave., Clif- 
ton, N. J. (UY) (Servo) 


Keystone Products Co., 904-6 23rd, Union 
City, N. J. 

Magnetic Amplifiers, Inc., 632 Tinton Ave., 
New York 55, N. Y. 

Torwico Electronics, Inc., 965 Frelinghuy- 


sen Ave., Newark 5 N. J. 
Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 8, 401 Liberty Ave., 


Pittsburgh 22, Pa. 





MAGNETIC BRAKES. See Brakes, Mag- 
netic 


MAGNETIC MATERIALS. See Steel Ele 
trical; Magnets, Permanent; Magnetic 
Recorder Components; Powdered Meta) 
Products. 


MAGNETIC RECORDER COMPONENTS 

Epsco, Inc., 126 Massachusetts Ave., Bos 
ton, Mass. (Heads) 

Minnesota Mining & Mfg. Co., 
Products Div., 900 Fauquier 
Paul 6, Minn. (Tape) 


MAGNETS, PERMANENT 


Arnold Engineering Co., Marengo 
Carboloy Department of General 
Co., 11109 E. 8 Mile Road, 
Mich 
Crucible Steel Co. of America, 
Oliver Bidg., Pittsburgh 30, Pa. 
General Magnetic Corp., 10007 Erwin, De 
troit 34, Mich 
Co., 


Indiana Steel 
Ind 

& Skinner Steel Products 
1114 E. 23rd, Indianapolis 7, Ind 


Thomas 

MAGNET WIRE. See Wire, Magnet 
MARKING MACHINES and DEVICES 
(For Marking Wire, Foil, Plates, ete.) 
Kingsley Stamping Machine Co., 1606 
Cahuenga, Hollywood 28, Calif. 
MATERIALS HANDLING EQUIPMENT 


Continental-Diamond Fibre Co., Newark 
13, Del. 

Robbins & Myers, Inc., Crane & Hoist 
Div., Springfield 99, Ohio 

Spaulding Fibre Co., Inc., 
N. ¥ 


Electrica} 


Ave., St 


Ill 
Electrie 
Detroi 


Henry W 
> 


Products Valparaiso, 


Co 


Tonawanda, 


MERCURY RELAYS. See Relays. 
MERCURY SWITCHES. See Switches 


METALS, LAMINATED. See Laminated 
Metals, Precious and Base. 


METALS, PERFORATED. See Perforated 
Metals 


METALS, PRECIOUS. See Gold; 
nated Metals; Platinum; Silver. 


METALS, PRE-PLATED. See Pre-plated 
Metals. 


METALS, RARE 

Fansteel Metallurgical Corp., 
cago, Ill. 

Mallory & Co., Inc., P. R. 
6, Ind 


METALS RIGIDIZED. 
Metals. 


METERS. See Instruments. 


MICA, GLASS-BONDED. 
Bonded Mica. 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings. 
Segments, Washers, ete.) 

Brand Dielectrics, Inc., 57 North, Willi- 
mantic, Conn. 


Lami- 


North Chi- 


Indianapolis 


See Rigidized 


See Glase- 


Continental-Diamond Fibre Co., Newark 
13, Del. 
General Electric Co., Chemical Div., 


1 Plastics Aye., Pittsfield, Mass. 
Insulation and Wires, Inc., 3435 Chouteas 

Ave., St. Louls 3, Mo. 
Insulation Manufacturers Corp., 565 W 

Washington Blvd., Chicago 6, IL. 
Macallen Co., Bay Rd., Newmarket, N. H. 
Mica Insulator Co., Schenectady 1, N. Y¥ 


New England Mica Co., Inc., 380 Woert 
Ave., Waltham 54, Mass. 

MICA UNDERCUTTERS 

Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Ill. 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 


MICROFILM EQUIPMENT 
Eastman Kodak Co., Rochester 4, N. ¥ 
(Micro-Film Machines) 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, Plas- 
tics, Rubber. 


MOLDING MACHINES, PLASTIC 


Baker Brothers, Inc., 1020 Post, Toledo 
10, Ohio 
Kux Machine Co., 6725 N. Ridge, Chi 
MOLYBDENUM—Sheet and Wire 
(See also Contacts) 
Fansteel Metallurgical Corp., North Chi- 


cago, Ill. 
Mallory & Co., Inc., P. 
6, Ind. 


MOTOR and GENERATOR SHELLS 

Cleveland Welding Co., W. 117th & Beres 
Rd., Cleveland 7, Ohio 

MOTOR BASES, ADJUSTABLE 


Allis-Chalmers, Milwaukee 1, Wis. 
Overly-Hautz Co., 11500 Madison Ave.. 
Cleveland 2, Ohio 


MOTOR CONTROLS and STARTERS 
See Controllers, Motor; Push Buttep 
Stations. 


MOTORS, AIR 


Gast Manufacturing Corp., 
Benton Harbor, Mich. 


R., Indianapolis 


100 Hinkley 
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More Engineers on A-N and civilian projects are proving— 
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“i | NO COMPETITOR nn : 

3 | It pays to specify 
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Ts DARES COPY 
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AMPERITE 


me DELAY RELAYS 





BEGET 


. ah Make it WORTHY 


.y 
; Of Your Product | 
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... they're finest EM OLY Wee 
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... cost less! 
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i } 
t 5 
te.) ; As the maker’s “signature,” your ‘ ; = 
- name plate is one thing that can set i j Thermostatic 
NT i your product apart from all i DELAY RELAYS 
ark } others. Make it distinctive, and let i 
it reflect the quality y ffer. é : “ 
ott . : lect oe Tas ‘ 5 Provide delays ranging from 2 to 150 seconds. 
ie s > ‘reate suc ¢ 5 
on ere eee ee ; MOST COMPACT, HERMETICALLY SEALED 
signature.” Our skilled craftsmen, ' 
» experience anc " 3 e@ Actuated by a heater, they 
long experience and modern nous an 4. Sk. a 
equipment insure finest results. } Pulsating Current. 
sted Send a rough sketch or blueprint : © Hermetically sealed. Not at- 
for design suggestion and quotation. . fected by altitude, moisture, 
sted ai hs } or other climate changes. 
| Write now for Etched or Litho- ; © Circuits: SPST only — nor- 
mi- | graphed Metal Products, : mally open or normally 
| with full color examples of f closed. j 
nted : | name and instruction plates. i ; Amperite Thermostatic Delay wt 
4 | oh le Relays are compensated for 
Lawes _s ambient temperature changes yinisrupe 
| f —55° t 70°C. Heat 
m CHICAGO THRIFT-ETCHING CORPORATION | a OE ae 
olis 1555 N. SHEFFIELD AVE., CHICAGO 22, ILL., DEPT. E operated continuously. The units are most 
“i : : 4 compact, rugged, explosion-proof, long- 
SUBSIDIARY OF DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIAN. lived, and — very inexpensive! 
ised OF D0DG C . TYPES: Standard Radio Octal, and 9-Pin 
Miniature. 
oe tal : - coe PROBLEM? Send for Bulletin No. TR-81 
nee Also — a new line of Amperite Differential 
| Relays — may be used for automatic over- 
nee. load, over-voltage, under-voltage or under- 
current protection. 
{1 - 
rark | 
. UNH RES BALLAST 
teaw 
: | REGULATORS 
: MODEL 1040 
= 
oert s ; 
2 Bispette Regulators are designed 
to keep the current in a circuit 
ee —————— automatically regulated at a defi- 
ae AMPERITE nite value (for example, 0.5 amp). 


A COMPACT 
? PRECISION OSCILLATOR 
ED PROVIDING 3 WATTS OUTPUT 


JHA Via © fOr currents of 60 ma. to 5 amps. 
Operates on A.C., D.C., or Pulsating 
Current. 





e Hermetically sealed, light, compact, 











las- and most inexpensive. 
| 
© Excellent Accuracy and Stability 
ae © Transformer Isolated Output ry 
pa © 3 Output impedances | 
® Low Internal Impedance |- 
hi- ® Output Variable Up To 120 Volts man 
e. nie VOLTAGE OF 24¥V | WITH AMPERITE 
rolis 2) bees hae eet 3 VOLTAGE VARIES 
SPECIFICATIONS TC a0 ts coy Se) 10 

Frequencies 400 or 1000 C.P.S. by selector switch % Bb , he 
sed (other frequencies on request) | Té2u = 

Distortion..... Less than 1 % | Amperite Regulators are the simplest, most effective 

Hum Level. Approximately .05 % of rated output method for obtaining automatic regulation of current = 
Ave... ; istive load voltage. Hermetically sealed, they are not affected by 

eae Comer 2 ee ate ee changes in altitude, ambient temperature (—55° to 
J Power Supply 115 volts, 60 C.P.S., 40 watts +90°C), or humidity. Rugged; no moving parts; 
ittep Dimensions....... .5-11/16 x9 x 6% inches changed as easily as a radio tube. 

Representatives in Principal Cities Write for 4-page Technical Bulletin No. AB-51 

kley 





MPERITE CO. Inc., 561 Broadway, New York 12, N. Y. 


INDUSTRIAL TEST EQUIPMENT CO. 


55 EAST 11th STREET © NEW YORK 3, N. Y. 
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ROYAL, 
blies 


"Consul 


Back Up Your Reputation 
with ROYAL Dependability 


ROYAL Cord Assemblies are 
quality controlled. Every step 
in the manufacturing process is 
done in ROYAL'S own modern 
plant, where sound engineer- 
ing and experienced manufac- 
turing skills pay off in uni- 
form dependability and high 
quality. 

Back up your quality products 
with the quality cord assem- 
bly they deserve. Send speci- 


fications or blueprints, or ask 
for the Royal catalog of stock 


i 


Basic Producers of 
Wire, Cord Assemblies, 
SAT aire MeL Sale SM Lil Mtr S 


ROYAL ELECTRIC COMPANY, INC., 
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PAWTUCKET, R. I. 


MOTORS 


Miniature Timing Motors, Geared 

Subfractional, Under 1/20 Hp. 

Fractional, 1/20, 3% Hp. 
Integral, 1 te 734 Hp. 

Integral, Over 74% Hp. 

Gearmotors 

Generators 


Low Voltages (Under 110) 


ACEC Electric Corp., 40 E. 49th, New 
York 17, N. Y. (BCDFHKNPQ) 

Acro Manufacturing Co., Columbus 16, 
Ohio (B) 

Allis-Chalmers, Milwaukee 1, Wis. (KLM- 
NOQRTUVW) 

Ais Co., Louis, Milwaukee 7, Wis. 
(KLNOQRV) 

American Electric Motors, 4811 Anaheim- 
Telegraph Rd., Los Angeles 22, Calif. 
(BFKNQU) 

Baldor Electric Co., 4353 Duncan Ave., 
St. Louis 10, Mo. (FGKLN) 

Barber-Colman Co., Dept. L, 1408 Bock, 
Rockford, Ill. (BCEYZ) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (ABCDEFGHIJQRTYZ&) 
Bogue Electric Manufacturing Co. 54 Iowa 
Ave., Paterson, N. J. (FGJIKLMNOP- 

UVWw) 

Bristol Co., Waterbury 20, Conn. (AX) 

Century Electric Co., 1806 Pine, St. 
Louis 8, Mo. (PFGKLNOQR) 

Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn. (A) 

Delco Products Div., General Motors Corp., 
Dayton, Ohio (BFGKLNUVZ) 

Diehl Mfg. Co., 1192 Finderne Ave., 
Somerville, N. J. (BCFHKNV) 

Doelcam Corp., Soldiers Field Road, Bos- 
ton 35, Mass. (Servo) 

Doerr Electrie Corp., 510 N. 4th Ave., 
Cedarburg, Wis. (FGKL) 

Eaton Mfg. Co., Dynamatic Div., Kenosha, 
Wis. (FKN) 

Eastern Air Devices, Inc., 383 Central 
Ave., Dover, N. H. (ABEFJQTU) 

Electro Engineering Products Co., Inc., 
a" Lake, Chicago 10, Ill. (BCD- 


xX) 

Elliott Co., Industrial Motor Div., Bldg. 
48, Jeannette, Pa. 

Emerson Electric Mfg. Co., St. Louis 21 
Mo. (FGJKLMQR) 

Fairbanks-Morse & Co., 600 S. Michigan 
Ave., Chicago 5, IIL (FKNOPQUVWY) 

Fairchild Industries, Div. of Fairchild 
Camera & Instrement Corp., 110 Main, 
Burlington Vt. 

Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. (BCDFGHYZ&) 

Ford Instrument Co. 31-10 ‘Thompson Ave., 
Long Island City, N. Y. (FYU) (Servo) 

General Electric Co., Apparatus Div., 
Schenectady 5, N. Y. 
(BCDEFGHJIKLMNOPQRSTUVWYZ&) 

General Industries Co., Dept. ML, Elyria, 
Ohio (BQYZ) 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 
(ABCEVXYZ) 

Haydon Co., A. W. N. Elm, Water- 
bury 20, Conn. (CXZ) 

Haydon Mfg. Co., Inc., 2586 Elm, Tor- 
rington, Conn. (ABCYZ) 

Heinze Electric Co., 685 Lawrence, Lowell, 
Mass. (BCDFZ) 

Holtzer-Cabot Motor Div., National Pneu- 
matic Co., Inc. 125 Amory, Boston 19, 

Mass. (ABCEFGHJQUVYZ) 


MOTORS and GENERATORS. See Motors 
Table above. 


MOUNTINGS, RUBBER and 
SYNTHETIC 


General Tire & Rubber Oo. 
Products Div., Wabash, Ind 

Lord Mfg. Co., Erie, Pa. 

Minnesota Rubber & Gasket Co., 3680 
Wooddale Ave., Minneapolis 16, Minn. 

U.S. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 

Van Cleef Bros., Inc., 7800 Woodlawn 
Chicago 19, Il. 


Industria! 


MOVEMENTS, CLOCK and TIMING 


Haydon Co., A. W., 234 North Elm. 
Waterbury 20, Conn. 

Haydon Mfg. Co., Inc., 2536 Elm, Tor 
rington, Conn. 


NAME and INSTRUCTION PLATES 


C & H Supply Co., Metal-Cal., 415 E 
Beach Ave., Inglewood 8, Calif. 

Chicago Thrift-Etching Corp., 1555 N 
Sheffield Ave., Chicago 22, IIL 

Continentel-Diemend Fibre Co., Newark 
13, el. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. (Pias- 
tics) 

Mica Insulator Co., Schenectady 1, N. Y 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


Alloy Metal Wire Div., H. K. Porter Co 
Inc. of Pittsburgh, Prospect Park, Pa 

American Brass Co., Waterbury 20, Conn 
(Cupro- Nickel) 


NI < 


Hoover Co., Electric Motor Div. 
Brook Ave., N. Plainfield, N. J. (PK) 

Howard Industries, Inc., Dept. EM-2,176( 
State, Racine, Wis. (ABCDEFGHQRT 
UVYZ) 

Jack & Heintz, Inc., 7620 Broadway 
Cleveland 1, Ohio (FK) 

Kearfott Co., ., 1378 Main Ave., Clif 
ton, N. J. (UY) (Servo) 

Lamb Electric Co., Kent, Ohio (BCDEF 
GHIQRSZ) 

Leland Electric Co., Div. of Americar 
Machine and Foundry Co., Dayton 1 
Ohio (FGKLNOUV) 

Lima Electric Co 4773 Findlay Rd 
Lima, Ohio (FKN) 

Marco Industries, Inc., 788 Terrace Blvd. 
Depew, N. Y. (BCFHY) 

Master Appliance Mfg. Co., Bridge & On 
tario, Racine, Wis. (CDGH) 

Master 
(FGIKLMNOPQRTUVW) 

Motoresearch Co., 1600 Junction Ave., Ra 
cine, Wis. (BQY) 

Oster Manufacturing Co., John, Racine 
Wis. (BCFG Z&) (Servo & Syn 


chro) 

Packard Electric Div., General Motors 
Corp., Warren, Ohio (FG) 

Palmer Electric Mfg. Co., Sub. of Leach 
Corp., 6629 Bear Ave., Bell, Calif. 

Peerless Electric Co., 1415 W. Market 
Warren, Ohio (FGKLN) 

Pesco Products Div., Borg-Warner Corp 
24700 N. Miles Rd., Bedford, Ohio 
(CGLZ) 

Rae Motor Corporation, P.O. Box 291, Ba 
cine, Wis. (BCDFGHYZ&) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio 
(FGELNOV) 

Reuland Electric Co., Alhambra, Calif. 

Rotbine’ & M I Motor Div 

bins ers, nec., ‘ 
Springfield 99, Ohio (BCDEFGJKNU) 

Scruggs Co., Loyd, Festus, Mo. (BCDYZ&) 

Servo Corp. of America, New Hyde Park 
N. Y. (Servo) 

Servomechanism, Inc., 500 Franklin Ave 
Garden City, L. L, N. Y¥. (Servo) 

Soreng Products Corp., 9551 Soreng Ave. 
Schiller Park, Ill. (F) 

Star-Kimble Motor Div. of Miehle Print 
ing Press & Mfg. Co., 206 Bloomfield 
Ave., Bloomfield, N. J. (KLNOQRYZ) 

Sterling Electric Motors, Inc., 5401 Ana 
heim-Telegraph Rd., Los Angeles 22 
Calif. (FKNQ) 

Ther Electric & Machine Works, 11A 8 
Jefferson, Chicago 6, Tl. 

Transicoil Corp., 1346 Suburban Statler 
Bldg., Philadelphia 3, Pa. (Servo) 

U. 8. Electrical Motors, Inc., Los Angeles 
54, Calif. (FKNQY) 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. (FGKLNYZ) 
Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg No. 8, 401 Liberty Ave. 
Pittsburgh 22, Pa. (BCDEFGHJKLM 

NOPQRSZ&) 


Chase Brass & Copper Co., Waterbury 20 
Conn. 

Driver-Harris Co., Harrison, N. J. __ 

International Nickel Co., Inc., 67 Wall 
New York 5. N, Y. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


NICKEL-SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn 

Chase Brass & Copper Co., Waterbury 20. 
Conn. 

Federated Metals Div., American Smelting 
& Refining Co., 120 Broadway, New 
Tox 2. Bf, 

Revere Copper & Brass Inc., 230 Park 
Ave., New York 17, N. Y. 

Seymour Manufacturing Co., 


Conn. 
Waterbury Rolling Mills, Waterbury, Conn 


Seymour 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 


NUT RUNNERS. See Pneumatic Tools 
and Equipment; Screw-Driving Machines 


OHMMETERS. See Instruments. 
OILERS. See Lubricators, O1l or Grease 


OSCILLATORS. See Instruments. 


OSCILLOGRAPHS 


See Instruments; also Recorders, Oscillo- 
graphic. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 235 
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.»-give positive 
control of multiple 
complex circuits ! 


The versatility of Ledex Relays makes it possible to produce 
special switching combinations for specific applications. Step- 
ping or selective controls are available depending upon the 
requirements. A wide range of operating voltages can be used 
by selecting the proper Ledex coil wire size. 
HERE'S HOW A LEDEX RELAY OPERATES... 

A LEDEX ROTARY SOLENOID provides the mechanical power to 
drive the gang of rotary, wafer type switches. SELECTIVE CONTROL 
—The commutating switch of the Ledex in combination with the 
control wafer switch makes it possible to select the multiple circuits 
to be connected by a single manually operated switch. RATCHETS 
ore used to transmit the oscillating action of the Rotary Solenoid 
to the Relay rotor shaft. CIRCUIT WAFERS are produced in combin- 
ations of 8, 10, 12, 18 and 24 positions. All wafer sections are 
versatile in application. For example the 12 position wafer switch 
may be designed to utilize almost any of the factors of 12 such 
os 1P-12T, 2P-6T, 3P-4T, or 4P-3T. The clips and rotors of the wofer 
switches are of silver alloy. For most applications the switch insulation 
is of wax-impregnated bakelite. Ledex Relays are available with foot, 
flange or panel mountings. 

The Engineering staff of G. H. Leland, Inc., will assist you in de- 
veloping solenoid operated Relays best suited to your products! 


WRITE FOR DESCRIPTIVE LITERATURE TODAY! 


G. H. LELAND, INC. 


123 WEBSTER ST., DAYTON 2, OHIO 


engineered to meet your needs 


Careful analysis and testing of your product together with 
experienced RAE Engineers is your assurance of the best 
motor for the job. RAE offers outstanding service and 
quality in a large variety of motors in voltages up to 250, 
and up to 4 H.P. (higher for intermittent duty) with many 
gear head motor combinations. Let us put our years of 
motor building experience to work for you. 

Send for the ‘‘RAE'’ service sheet. 


2 it will help you supply the data 
AC/DC Universal necessary for recommendations and 


DC Shunt wound prices. 
DC Series wound 

DC Compound wound 

Gear Reduction Motors 
Governor Controlled Motors 
Motors for Rheostat Control 


2009 Kewaunee St. ® Racine, Wis. 
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Rae MOTOR CORP. 


oe” 


washers, discs, rods, rings and special shapes 


NMC CMa Ey 
studs, screws, steel-back 


and solder-back buttons, 


CORI i eNO TMM eater Lay 
specified dimensions to suit special requirements 
and designed for assembly or attachment 


by any standard method. 


A wide selection of contact materials is available. 
Platinum, palladium, gold and silver—both 
pure and in their many alloys—give you 
exactly the metal you need for 


TOM Rema a Teed 


4 contact application. 


COME Me Teh me 
prompt, courteous attention. 


Perr P rencteed 
Soar ae METALS 


113 ASTOR STREET, NEWARK 5, NEW JERSEY 
New York © San Francisco * Los Angeles * Chicago 
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Now! End Cord ana” 
Cable anor here 


GRIPMASTER R 


7 STRAIN | 
RELIEFS 








“Sapa 


© Permanently anchor 
exterior conductors 

e Withstand strains up 
to 100 Ibs! 


Low cost, easily installed nd a 
GRIPMASTER Strain Reliefs wi 
anchor cords and cables at point of 
entry and positively prevent loosening 
of the conductor at the terminals. Solve 
your cord and cable failures PERMANENTLY 
wherever exterior conductors supply the 
power! Underwriters accepted. 
wusteinee (= 
FOR EVERY TYPE OF CONNECTION! 
EVERY ASSEMBLY LINE OPERATION! 


GRIPMASTER ALL-METAL TYPE 


Slight pressure permanently positions 
this one-piece type. The strain relief 
forms a smooth metal band which is 
firmly locked in a tenacious grip about 
the cable. 





GRIPMASTER CLICKON TYPE 


Clicks on in seconds, locks securely in 
position. The Clickon forms an immovable 
ring with uniform pressure around the 
cable circumference. 


GRIPMASTER INSULATED TYPE 


Especially adapted to assembly line 
operations. Forms a neat, compact ring, 


holding the cable in a vise-like grip. 
Prevent the fraying of 


g, j cord ends. Specially treat- 


ih ed rubber tubes available 
in 5 wire sizes to .790. 


CALL OR WRITE TODAY, FOR NEW 
CATALOG, SAMPLES, QUOTATIONS 


GEORGE WALKER COMPANY 


EXCLUSIVE MANUFACTURERS 
118 AMSTERDAM AVENUE, PASSAIC, NEW JERSEY 





GRIPMASTER WIRE 
BINDING SLEEVES — 
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OSCILLOSCOPES 


Du Mont Laboratories, Inc., Allen B., 
760 Bloomfield Ave., Clifton, N. J. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

General Electric Co., 
Div., Schenectady 5, 

Simpson Electrie Co., 5202 W. McKinzie, 
Chicago 44, Ill. 

Waterman Products Co., Inc., 2445-63 
Emerald, Philadelphia 25, Pa. 


OVENS, INDUSTRIAL 


Insulation and Wires, Inc 
Ave., St. Louis 3, Mo. 


gf Peeratus Sales 


, 8435 Chouteau 


PACKAGING. See Boxes and Crates; Con- 
tainers, Packaging and Shipping. 


PACKINGS. See Gaskets. 


PAINTS. See Lacquers, Enamels, Paints 
and Varnishes. 


PALLADIUM. See Platinum and Platinum 
Products 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Clark Controller Co., 1146 E. 152nd, 
Cleveland 10, Ohio 

Cutler-Hammer, Inc., 
Milwaukee 1, Wis. 

~— Signal Corp., 
ll 


1264 St. Paul Ave., 
202 20th, Moline 1, 


Gemco Electric Co., 25681 W. 8 Mile Rd., 
Detroit 19, Mich 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Heinemann Electric Co., 99 Plum, Tren- 
ton, N. 
Mullenbach Electrical Manufacturing Oo., 
2300 E. 27th, Los Angeles 58, Calif. 
Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Wheelco Instruments Div., Barber-Colman 
Co., 1203 Rock, Rockford, Ill. 


PANELS, DIAL. See Dials and Panels 


PANELS, SHEET STEEL. See Sheet 
Metal Fabricators. 


PAPER, INDUSTRIAL 

Cottrell Paper Co., Inc., 88 Purchase 
Fall River 1, Mass. 

Hollingsworth & Vase Co., Bast Walpole 
Mass. 

Mosinee Paper Mills ©o., Dept. EM 
Mosinee, Wis. 

West Virginia Pulp and Per Co., 236 
Park Ave., New York 17, N. Y. 


PAPER, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Comiaseeet-Diemans Fibre Co., Newarh 
18, Del. 

Cottrell Paper Co., Ine., 88 Purchase 
Fall River 1, Mass. 

Dobeckmun Co., 3301 Monroe Ave., Cleve 
land 13, Ohio 

General Electric Co., Chemical Div. 
1 Plastics Ave., Pittsfield, Mass. 

Hollingsworth & Vose Co., East Walpole 
Mass. 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Div. of 
Minnesota Mining & Manufacturing Co 
9 Argyle Terrace, Irvington 11, N. J. 

Johns- rire Box 60, New York 16 
N 


Mica aati Co., Schenectady 1, N. ¥ 

Mosinee Paper Mills Co., Dept. EM 
Mosinee, Wis 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. 

Natvar Corp., 207 Randolph Ave., Wood 
bridge, N. J. 

Sveuiees Fibre Co., Inc., Tonawanda 
N 


West Virginia Pulp and Paper Co., 23° 
Park Ave., New York 17, N. Y. 


PAPER, PHOTOGRAPHIC REPRO- 
DUCTION 


Bruning Co., Inc., Charles, 4700 Montrose 
Ave., Chicago 41, Ill. 
Eastman Kodak Co., Rochester 4, N. Y. 


PAPER, TRACING. 
and Paper. 
PARTS FEEDERS, SELECTIVE 


Detroit Power Screwdriver Co., 2817 W 
Fort, Detroit 16, Mich. (Hopper Units) 

Segal, Edward, 72 Spring, New York 12, 
N. ¥ 


See Tracing Cloth 


Syntron Co., Homer City, Pa. (Vibrator) 


PERFORATED METALS 
Rigidized Metals Corp., 7323 Ohio, Buf- 
falo 2, N. Y. 


PERMANENT MAGNETS. See Magnets, 
Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 20, Conn 





Chase Brass & Copper Co., Waterbury 20 
Conn. 

Mallory & Co., Inc., P. BR., 
6, Ind. 

Revere Copper & Brass, Inc., 230 Par 
Ave., New York 17, N. ¥ 


Indianapoli 


Seymour Manufacturing Co., Seymour 
Conn. 

Waterbury Rolling Mills, Inc., Waterbury 
Conn. 


PHOTOELECTRIC CELLS and TUBES 


Bradley Laboratories, Inc., 168 Columbus 
Ave., New Haven 11, Conn. 

General Electric Co., empenses Div 
Thompson Rd., Syracuse, N. 

International Rectifier Corp., 
Ave., El Segundo, Calif. 

Standard Piezo Co., Carlisle, Pa 


PHOTOELECTRIC CONTROLS 


Bristol Co., Waterbury 20, Conn 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 

Mercoid Corp., 4227 W. 
Chicago 41, Il 

Westinghouse Electric Corp., Gateway Cen 
ter, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 

Weston Blectrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 


15 21 Gran 


Belmont Ave 


PILLOW BLOCKS. See Blocks, Pillow 
PINS, COTTER and LOCK. See Fasteners 


PINS, SEAMLESS 


Bead Chain Mfg. Co., 13 Mountain Grove 
Bridgeport 5, Conn 


PLASTICS, COLD MOLDED and 
INORGANIC. See Ceramics. 


PLASTICS MOLDERS, EXTRUDERS 
and FABRICATORS 


Alden Products Co., 125 N. Main, Brock 
ton €4, Mass. 

American Insulator Corp., New Freedom 
Pa 

Anchor Plastics Co., Inc., 36-36 36th 
Long Island City 6, N. Y. 

Barber-Colman Co., Dept. K, 1403 Rock 
Rockford, Il. 


Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, 
Continental-Diamond Fibre Co., Newark 


13, Del. 
Crane Packing Co., 1824 Cuyler Ave 
Chicago 13, ] 
Davies Molding Co., Harry, 1428 N 
Wells, Chicago 10, Mil. 
Dayton Rogers Mfg. Co., 
Minn 
Erie Resistor Corp., 
Pa 


Minneapolis 7 
Plastics Div., Erie 


Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

Garlock Packing Co., Palmyra, N. Y 

General American Transportation Corp 
Plastics Div., 135 8. La Salle, Chicago 
90, Til 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 

Gries Reproducer Corp., 125 Beechwood 
Ave., New Rochelle, N. Y. 

Irvington Varnish & Insulator Div. of 
Minnesota Mining & Manufacturing Co 
9 Argyle Terrace, Irvington 11, N. J 

Kuhn & Jacob Molding and Tool Co., 
1204 Southard, Trenton 8, N. J 

Kurz-Kasch, Ine., 1419 8. 
Dayton 1, Ohio. 

Mica Insulator Co., Schenectady 1. N. Y 

Micalite Plastics e.. 181 Wythe Ave 
Brooklyn 11, N 


Broadway. 


Midwest Molding & “Mfg Co.. 4630 W 
Fullerton Ave., Chicago 39, Il 
National Vulcanized Fibre Co., Wilming 


ton 99, Del. 

Phalo Plastics Corp., Commercial & Fos 
ter, Worcester 8, Mass 

Natvar Corp., 207 Randolph Ave., Wood 
bridge, N. J. 

Polymer Corp. of Pennsylvania, Reading 
P 


Raybestos-Manhattan Inc 
tile Div., Manheim, Pa. 

Richardson Co., 2799 Lake, Melrose Park 
ni 


Asbestos Tex 


Rogan Brothers, 8027 N. MonticeHo Ave 
Skokie, Il. 
Joseph T., 


am & Son, Inc., 
Til. 

Sinko Mfg. & Tool Co., 3185 W. Grand 
Ave., Chicago 22, Ill 

Spaulding Fibre Co., Tonawanda, N. Y 

Taylor Fibre Co., Norristown, Pa 

U. S. Gasket Co., Camden 1, N. J 

Westinghouse Electric Corp., Gateway Cen- 
ter Bldg. No. 3, 401 Liberty Ave.. 
Pittsburgh 22, Pa. 


Chicago. 


PLASTICS—MOLDING. LAMINATING 
CASTING and EXTRUSION 
COMPOUNDS 
Alkyd Molding Compound (Ti 
Cellulose Acetate (A) 
Cellulose Nitrate (K) 
Epoxy Resins (U) 
Ethyl Cellulose (B) 
F luorocarbons (P) 
Melamine - Formaldehyde (C) 
Methyl Methacrylate (D) 
Nylon (G) 
Phenolics (E) 
Plastosols, Vinyl (I) 
Polyethylene (H) 
Polyester Resins (Q) 
Silicone Resins (8) 
Styrenes (FP) 
Urea Formaldehyde (J) 
Vinyl Acetal (L) 
Vinyl Alcohol (K) 
Vinyl Chloride (Vv) 





To ‘communicate with any monutacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 235 
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. . . but one of Milford’s 5 plants or 
19 offices is right nearby — ready 
to give you prompt service and swift | 

THE deliveries on all your 

' Tt tubular rivet needs. 


ILFORD 


RIVET & MACHINE Co. 


Plants: Milford, Conn.; Norwalk, Calif.; Elyria, Ohio; 

1 Aurora, Ill.; Hatboro, Pa. 

: Offices: Atlanta, Chicago, Cleveland, Detroit, Fort 
Worth, Indianapolis, Newark, New York, Pittsburgh, 

c St. Louis, St. Paul, San Francisco, Seattle — and 

. Norwalk, Calif.; Stratford, Conn.; Charlotte, N. C.; 
Seneca Falis, N.Y.; Jenkintown, Pa.; Westwood, Mass. 





Headquarters for RIVETS 
(Tubular, split and special cold-formed THOMAS QUALITY PORCELAIN 


and Rivet-setting Machines 








yilt 70 
ypecitications 


Since 1873, the R. Thomas and Sons Co, 
has been making the highest-quality por- 


celain in hundreds of special shapes, ad- 


hering to the most rigid specifications. 


6 ' 
Today, in our 82nd year, we are ready with 


NCL ae ee oie é‘ ! 
4 i. improved facilities and increased capacity 


aes 
spnempianasis 3: to help you make your products better. 


OPERATING POWER: 100 MW Max. 


| ' CONTACTS: spdt — 2 amp. at 24 V DC 
oe CeCe Ct Send us your porcelain 


VIBRATION RESISTANCE: 20 G up to 2000 problem...either elec- 
‘ CPS (cycles per sec.) trical or mechanical... for 
—, . 

‘ our recommendations. We 
Limited quantity of model sho | x 
eC Cee tate cert will quote you promptly 
poabeniniirsind runes, cisiciensts on receipt of model, blue- 


Wane colt) s inquiry 
print or sample. 





RELAYS Oy Giz 
SIGNAL The R. Shomas and Sons Ee. 


. ENGINEERING & MFG. CO LISBON, OHIO 


LONG BRANCH NEW 
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Special Molded 
Strain Relief 


Keeps Portable 


stele Mixer 


On The Move: 


OSTER’s model 420 electric food mixer 
is the only portable mixer in the world 
with Knee Action Self-Adjusting Beaters. 


Famous PHALOCord power supply 
cords help to keep the OSTER mixer 
on the go . . . dependable power sup- 
ply for a dependable product. 


Look at the power supplied products 
in your field you'll find PHALO 
Cord in the “current” picture with the 
best! 


Whether it’s a food freezer, food 
mixer, projector, fan, television appli- 
ance or what have you, your safest bet 
— your most stylish bet is PHALOCord ! 

Ask for the PHALOCord performance a 
story from your PHALO representative. 
Name of nearest office on request. 


PHALO PLASTICS CORPORATION 


COMMERCIAL G FOSTER STREETS, WORCESTER, MASSACHUSETTS 
Southern Plant: Monticello, Miss. 


Insulated Wire and Cables—Cord Set Assemblies 
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PICTURE TO STAY 
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Vinyl Chloride- 
Vinylidenechloride ( 

Vinyl Chloride Acetate ( 

Vinylidene Chloride 


American Cyanamid Co., 33 D. Rockefeller 
Plaza, New York 20, N. Y. (CJQ) 

Bakelite Co., A Division of Union Car- 
bide & Carbon Corp., 300 Madison Ave., 
New York 17, N. Y. (EFHJMQUV) 

Barrett Div., Allied Chemical & Dye 
Corp., 40 Rector, New York Se A 

Borden Co., Chemical Div., 5000 Summer- 
dale Ave., Philadelphia. 24, Pa. (E) 

Celanese Corp. of Smerisn, Dept. 105-K. 
290 Ferry, Newark 5, J. 

Dow Chemical Sales, PL 
444T-1, 


Co., Pasties 
Midland, Mich. (F) 

Dow Corning Corp., Dept. AEI-24, Mid- 

land, Mich. (8) 


du Pont de Nemours & Co., Inc., E. 1 
Polychemicals Dept., Wilmington 98, 
Del. (ADGKLPR) °* 

Durez Plastics & Chemicals, Inc., 1302 
Walck Rd., North Tonawanda, N. 
(BE) (Casting Resins) 


General Electric Co., Chemical Div., 1} 
Plastics Ave., Pittsfield, Mass. (EFQS) 
Glastic Corp., 1823 E. 40th, Cleveland 8 


Ohio (Q) 
Goodrich Chemical Co., B. F., Dept. 
BK-1, Rose Bidg., Cleveland 15, Ohio 
Chemical Mfg. Div., 


(INVW) 
Kellogg Co., M. W., 

N. J. (P) 
Division 


Danforth Ave., Jersey City 5, 

Koppers Co., Inc., Chemical 
Dept. EM15, Pittsburgh 19, Pa. (AF) 

Minnesota Mining & Mfg. Co., Electrical 
Products Div., 900 Fauquier Ave., St. 
Paul 6, Minn. 

Monsanto Chemical Co., Plastics Div. 
Room 2401, Springfield 2, Mase 
(CEFV) 

Pittsburgh Plate Glass Co., Fiber Glass 
Div., 1 Gateway Center, Pittsburgh 22, 


Pa. 
Polymer Corp. of Pennsylvania, Reading 
Monticello Ave.. 


Pa. (GP) 
Rogan Brothers, 8027 N. 

Skokie, Ill. (CEJ) 
Shell Chemical Corp., 500 Fifth Ave 
New York 36, N. Y. (U) 
U. 8. Rubber Co., Rockefeller 
New York 20, N. Y. 


Center. 


PLASTICS, SHEETS, RODS and TUBES 
Aircraft-Marine Products, Inc., Amplifilm 


Div., 2100 Paxton, Harrisburg, Pa. (Di- 
electric Sheets) 

Cempco Div., Chicago Molded Products 
Corp., 2717 N. Normandy Ave., Chi- 
cago, Ill. (Sheets only) 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio (Tubes) 


Continental-Diamond Fibre Co., 


. Del. 
Eastman Kodak Co., 
General Electric Co., 
Plastics Ave., 


Newark 


Rochester 4, N. Y¥ 
Chemical Div., 1 
Pittsfield, Mass. 


or ae. 1823 E. 40 St., Clevelana 
Insulation and Wires, as.» 3435 Chouteau 
Ave., St. Louis 3 

Insulation Monufscterers Corp. 565 W 


Washington Blvd., 
Mica Insulator Co., Schenectady 1, N. Y 
National Vulcanized Fibre Co. Wilming 

ton 99, Del. 

Polymer Corp. Reading 
> 


Chicago 6, Ill. 


of Pennsylvania, 


, Div. of Precision Paper 
Tube Co., 2035B W. Charleston, Chi 
cago 47, Il. 

a & Son, 


Resinite Corp. 


Inc., Joseph T., Chicago 


Spaulding Fibre Co. Inc., Tonawands 

Stone Paper Tube Co., Inc., 900-922 
Franklin, N. E., Washington 17, D. C. 

Taylor Fibre Co., Norristown, Pa. 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave.. 
Pittsburgh 22, Pa. 

PLATINUM and PLATINUM PROD- 
UCTS. See also Contacts. 

ae 2 Co. Inc., 113 Astor, Newark 5 

Brainin Co., C. S., 318 Washington, Mt 
Vernon, N. Y. 

General Plate Div., Metals and Controls 
Corp., 41 Forest, Attleboro, Mass, 

nee '& ae 82 Fulton, New York 

Ney a I M., 371 Elm, Hartford 1 
Conn. 


PLIERS and CUTTERS, WIRE 


Klein & Sons, Mathias, 7200 McCormick 
Rd., Chicago 45, Ill 
PLUGS and RECEPTACLES 
Alden Products Co., 125 N. Main, Brock- 
ton 64, Mass. 
American Phenolic Corp., 1830 S. 54th 
Ave., Chicago 56, III. 
| Arrow- ‘Hart & Hegeman Electric Co., 103 
| Hawthorn, Hartford 6, Conn. 
| Automatic Electric Sales Co., 1033 W. 
Van Buren, Chicago 7. Iii. 
Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 
| Cannon Electric Development Co., Dept 
| Tuite 3209 Humboldt, Los Angeles 31. 
alif. 
| Gonstantin & Co., L. L., Rt. 46 & Frank- 
lin Ave., Lodi, N. J. 
| Cornish Wire Co., Inc., 50 Church, New 
| York 7, N. Y. 


Crouse-Hinds Co., Syracuse 1, N. Y. 
General Electric ‘Co., Construction Mate 
rials Div., Bridgeport 2, Conn. 
a Inc., Harvey, Bridgeport 2 
onn. 
| Johnson Co., E. F., 204 Second Ave., 8. W 
Waseca, Minn. 


To communicate with any manufacturer whose name 
in this issue READER INQUIRY FACILITY, page 


ELECTRICAL 





Jones Div., Howard B. Cinch Mfg. Corp., 


Chicago 24, LL 
Joy Manufacturing Co., Henry W. Oliver 
‘a. 
General Motors 


Bidg., Pittsburgh 22, 

Packard Electric Div., 
Corp., Warren, Ohio 

Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y. 

Pyle-National Co., 1888 N. Kostner Ave., 
Chicago 51, IIL 

— Instrument Oorp., Lynbrook, 


Riverside Manufacturing and Electrical 
sass 0 De. 10227 Michigan Ave., Dear- 
born, 


Reyal mete Co., Inc., Pawtucket, BR. I. 
Switchcraft, Inc., 1828 N. Halsted, Chi- 

cago 22, Ill. 
Center, 


U. 8. Bubber Co., Rockefeller 
New York 20, - =. 


PLUGS, EXPANSION 
Wrought Washer Mfg. Ce., 2200 So. Bay, 
Milwaukee 7, Wis. 
PNEUMATIC MOTORS. 


PNEUMATIC TOOLS and EQUIPMENT 
Keller Tool Co., Grand Haven, Mich 


PORCELAIN. 
POSTS, BINDING 


See Motors, Air. 


See Ceramics. 


Bead Chain Mfg. Co., 13 Mountain Grove, 
Bridgeport 5, Conn. 
Superior Electric Co., 83 Laurel, Bristol, 


POTENTIOMETERS. See also Rheostats. 


Alen-Bradley Co., 1816 8. Second, Mil- 
waukee 4, Wis. 

Bourns Laboratories, 6185 Magnolia Ave., 
Riverside, Cal 

Bristol ee Bristol, Conn. 

Clarostat Mfg. Co., Ine., Dover, N. H. 
— Co., 176 Central Ave Newark, 


eihie’ Amsco Corp., 45-01 Northern Bivd., 
Long Island City 1, aie We 
25 a 


Giannini & Co., Colorado 


Blvd., Pasadena 1, Calif. 

Helipot Corp., Div. Beckman Instruments, 
Inc., South Pasadena, Calif. 

Ohmite Manufacturing Co., 3613 Howard, 
Skokie, Ill. 

Stackpole Carbon Co., St. Marys, Pa. 

TAGliabue Instruments Div., Weston 
Electrical Instrument Corp., 614 Fre- 
linghuysen Ave., New eT? 

Wheelco Instruments Div., Barber-Colman 
Co., 1408 Rock, Rockford, Ml. 
POTS and LADLES, MELTING 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, 3 


Danvers 2, Mass 


POWDERED METAL PRODUCTS. See 
also Bearings and Bushings; Contacts 


Vulcan Electric Co., 


Amplex Div. of Chrysler Corp., Dept. 
E-2, 6501 Harper, Detroit 31, Mich. 
Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 

Mallory Co., Inc., P. B., Indianapolis 

Moraine Products Div. of General Motors, 
Dayton, Ohio 

Stackpole Carbon Co., St. Marys, Pa 
(Iron Cores) 

Superior Carbon Products, Inc., 9114 
eorge Ave., Cleveland 4, Ohi 


o 
United States Graphite Co., 1621 Holland, 


Saginaw, Mich. 


POWDERS, METAL 


Antara Chemicals, Sales Div. Genera) 
Analine & Film Corp., 435 Hudson, 
New York 14, N. Y. 

Handy & Harman, 82 Fulton, New York 
38, N. Y. 

New Jersey Zine Co, 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zine) 


POWER SUPPLY UNITS 


American Television & Radio Co., St 
Paul 1, Minn 

Avion Instrument a 299 Highway No 
17, Paramus, N. 

Fansteel Seaaibupatial Corp., North Chi- 
cago, 


Federal Telephone and Radio Com.. 900 
Passaic Ave., E. Newark, N. 

Inet Div. of Leach Corp., 4441 ine Fe 
Ave., Los Angeles 58, Calif. 

Mallory & m we. BR By 


Raytheon Mfg 


Indianapolis 


Co., Equipment Sales Div 


Dept. 6120-EM, Waltham 54, Mass 

Servo Corp. of America, Inc., New Hyde 
Park, N. Y 

Superior Electric Co., 83 Laurel, Bristol 
Conn. 

PRE-PLATED METALS. Aluminum, 
Brass, Copper, Steel, Zinc, Sheet and 
Strip. 


American Nickeloid Co., Peru 8, TIL 


PRESSES, MOLDING. See Molding Ma 
chines, Plastics. 

PRINT MACHINES 

Bruning Co., Charles, 4700 Montrose Ave 
Chicago 41, TIL 

PULLEYS, V-TYPE. See Drives. Belt 
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TRANSFORMER CATALOG! 


LISTS HUNDREDS OF MINIATURE 
TRANSFORMERS AVAILABLE 
AS STOCK ITEMS! 





Miniaturizing? Don’t gamble! 

Use these field-tested and 

proven MIL-T-27 type designs. 

@ No sampling expense — 
no wasted time! 

@ Eliminate redesign of 
production equipment! 
@ Used in guided missiles, 

airborne equipment, servos, 
transistor amplifiers, high 
temperature applications, 
and many, many other 
applications. 
Immediate delivery at 
key industrial distributors! 
Write — right away 
— for the brand new 1955 
Microtran Catalog! Gives 
detailed information about 
available stock items: 


Hermetically Sealed, Molded, 
Encapsulated, Cased. 


* 
microtran CO, 84-11 Bivd., Rockaway Beach, N.Y. 










hermetic any seaieg 


i type 
Nansistor type 


NOW IS THE TIME 


Ceara 
CYCLE TIMER 


for. ACCURATE 
TIME ON ALi 
YOUR 
ELECTRICAL 
OPERATIONS! 


Yes, you get immediate delivery on the Zenith Multi-Circuit Timer . . 
the unit that’s specially designed to accurately, dependably time any 
operation. Thousands in use in hundreds of applications—for electrical 
display signs, industrial furnaces, electrical appliances, laundry equip- 
ment and dry cleaning equipment. The Multi-Circuit Cycle Timer and 
other Zenith units solve many laboratory timing problems. May be set 
for on and off periods with as many circuits as desired . . . can be 
furnished without synchronous motor for elevator control, limit switch 
and similar operations. Available now! 


For full information and prices, send for illustrated Bulletin No. 142 


See Classified Telephone Directory 
for Name of Local Representative 


152 W. WALTON ST., 


FEBRUARY 1955 





CHICAGO 10, ILLINOIS 
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BRISTOL'S MULTIPLE-SPLINE 
SOCKET SETano CAP SCREWS 


SEE HOW GEAR-LIKE TEETH in Multiple-Spline Socket enable 
wrench to pull screw around. No expanding pressure — all 
wrenching force is translated into rotary motion. Result: faster 
assembly, tighter wrenching for greater holding power. Bristol’s 
Multiple-Spline Socket Screws can be wrenched thousands of 
times and never break or round out at high torque. 


BETTER TWIST in socket 
screws — from elementary 
engineering principle 


We're talking about the multiple-spline — you probably 
discussed it in your first year at engineering school. 

It was this age-old principle, recognized as one of the 
best means of transmitting rotary power (used on auto- 
mobile drive shafts, rear axles and airplane propeller hubs, 
for example), that Bristol's design engineers thought of 
when they set out to build a better socket screw. 

Here’s what they discovered: internally splining the 
socket of an ordinary socket screw produced a screw that 
would never split or round out, yet have more “wrencha- 
bility” and hold tighter than any other screw. 

That’s the story behind the Bristol Multiple-Spline Socket 
Screw — now used wherever shock and severe vibration 
exist . . . wherever a better socket screw is needed. 

If you're not already familiar with these extra-strong 
fasteners, well be glad to mail samples to you. Tell us the 
size and type you want (Bristol's Multiple-Spline Socket 
Screws are made in sizes from No. 0 wire to % inch — 
cap and set). AA12 


BRISTOLS “as 


— 


THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Conn. 










e Wider Range 
e Bigger Loads 
e Lower Costs 


For a-c to d-c Conversion 











Lowest 
Forward 
Voltage 
Drop 


Compact - 
Lighter 
Weight 


SYVTRON 
SELENIUM RECTIFIERS 


Delivering peak performance Syntron Rectifiers com- 
bine increased power and longer life with lightweight, 
rugged construction. Vacuum processed to insure 
thicker, uniform selenium deposits—with the greatest 
range of cell sizes in the industry. A vital component 
for any equipment requiring a-c to d-c power—in- 
creases quality and performance of the end product 











Slow Ageing - 
Longer Life 










From 1” 
Square Up To 
12”x16” 
Plates 














and for low cost, 
automatic production 


ELECTRIC VIBRATORS 


Assure a free flow of even the most stub- 
born materials through bins, hoppers and 
chutes. No arching, plugging or clogging. 
Rheostat controlled vibration, no mechan- 
ical wearing parts. 


VIBRATORY FEEDERS 


Provide low cost, controlled 
feeding of bulk materials at 
rates from a few pounds to hun- 
dreds of tons per hour. Feed 
powders or heavy lumps. Elec- 
tromagnetic. 


PARTS FEEDERS 


Automatic, oriented, single line feeding of 
parts at finger-tip controlled speeds. Han- 
dle parts of practically any shape or ma- 
terial. Vibratory operation—ideal for auto- 
matic handling. 











Write today for complete catalogue data — Free 


SYNTRON COMPANY 


490 Lexington Ave. 





Homer City, Pa. 

















PUMPS 


mage Miostrts ya Go., 54 lows 
Allis-Chalmers, Mil k 1, Wi ve., Paterson 3, N. J. 
Fairbanks- Manne & Co, “400° 8. Michigan Burlington Instrument Co., 125 Third, 


Ave., Chi ‘ Burlington, Iowa. 
Pesco ee en Corp., Electric Regulator Corp., Dept. L, Nor- 
24700 N. Miles Rd., Bedford, Ohio walk, Conn. 
Robbins & Myers, Inc, Pump Div., General Electric Co., 
Springfield 99, Ohio Div., Schenectady 5, 
Seintilla Div., Bendix Aviation Corp., Raytheon Mfg. Co., Equipment Sales Div., 
Sidney, N. ¥. (Diesel Fuel) Dept. 6120-EM, Waltham 54, Mass. 
R-B-M eat Essex Wire Corp., Logans- 
PUSH BUTTON STATIONS 


sola) Hectic Co., 4633 W. 16th, Chicago 
Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. Standard Electrical Products Co., 2240 E 


Allis-Chalmers, Milwaukee 1, Wis. Third, Dayton, Ohio 
Arrow-Hart & Hegeman Electric Co., 108 Superior Electric Co., 83 Laurel, Bristol, 


afagetetes Sales, 


Hawthorn, Hartford 6, Conn. Conn. 

Automatic Electric Sales Corp., 1033 W. Victoreen Instrument Co., 3800 Perkins 
Van Buren, Chicago 7, Il. Ave., Cleveland 14, Ohio 

Clark Controller Co., 1146 FE. 152nd, Westinghouse Electric Corp., Gateway Cen- 
Cleveland 10, Ohio ter, Bldg No. 8, 401 Liberty Ave., 


Crouse-Hinds Co., Syracuse 1, N. Y. 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

General TElectrie Co., 


Pittsburgh 22, Pa. 
es and pom earens N 
A'G’'A Div. o Slectric Stop Nut Corp 
Apparatus Sales ‘ ‘i i 
Div. Schenectady & ? of America, 1029 Newark Ave., Eliza- 


N. beth 3, N. J. 
Micro Switch Div., Minneapolis- Honeywell 7 
Regulator Co., Free rt, Ill. Adams & Westlake Co., Elkhart, Ind. 


vase : (Mercury) 
a, “sae Se. 176 E. 181st, Cleve- Advance Electric and Relay Co., 2435 N 


le-N . z Naomi, Burbank, Calif. 
i oy i 1388 N. Kostner Ave, ,ijen-Bradley Co., 1316 8. Second, Mik 


. . : waukee 4, Wis. 
— > 5 4041 N. Richards, Milwau-  arijed Control Oo, Inc., 2 East End Ave., 


. New York 21, } 
Ward Leonard WElectric Co., 34 South, ee . y 
Mount Vernen. N. ¥ Allis-Chalmers, ae 1, Wis. 


Westinghouse Electric Corp., Gateway American Relay & Controls, Inc., Sub. of 


Center Bldg. No. 8, 401 Liberty Ave Ohmite Mfg. Co., 3649 Howard, Skokie, 
, h 2 ae 2d Til 
ro ee Amperite Co., 561 Braeines. = mm 
12, N. Y¥. (Delay, Thermostatic Meta 
PYROMETERS Bulb Type) 


Assembly Products, Inc., Chesterland, Ohio Arrow-Hart & Hegeman Electric Co., 103 
Bristol Co., Waterbury 20, Conn Hawthorn, Hartford 6, Conn. 
Servo Corp. of America, New Hyde Park, Assembly Products, Inc., Chesterland, Ohio 
N.Y. Automatic Electric Mfg. Co., 60 State, 
TAGliabue Instruments Div., Weston Elec- Mankato, Minn. 
trical Instrument Corp., 614 Freling- Automatic Electric Sales Corp., 1033 W 
huysen Ave., Newark 5, N. J. Van Buren, Chicago 7, Tl. 
Thermo Electric Co., 109 Fifth, Saddle Automatic Switch Co., 393 Lakeside Ave., 
River Township, Rochelle Park P. 0O., Orange, N. J. 
J Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa 
Barber-Colman Co., Dept. L, 1208 Rock, 
Rockford, Il. 
Bristol Co., Waterbury 20, Con 
Clare & Ce, C. * alae $101 W. Pratt Blvd., 
RE DE M . MA ss. Chicago 45, Ill. 
eae ee ener Comar Electric Co., 3349 W. Addison, 
Chicago 18, Ill. : 
RECORDERS. COMPUTER. See Instru- Cramer Co., Inc., R. W., Box 8, Center- 
ments, Electronic. brook. Conn. 
. + Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 
Durakool, Inc., Elkhart, Ind. (Mercury) 
Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J 
Electrical Products Corp., 1100 N. Main, 
Los Angeles 12, Calif. 
Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 
Filtors, Inc., 30 Geccmers Hill Dr., Port 
RECTIFIERS, MERCURY ARC Washington, L. I., 
Allis-Chalmers, Milwaukee 1, Wis. vue Star Co., Plants “Place, Plantsville, 
> D . ‘ onn 
7“ Pe na a Y .~ alee G-V Controls Inc., 8 Hollywood Plaza, 
Westinghouse Electric Corp., Gateway East Orange, N. J. 
Center Bldg. No. 3, 401 Liberty Ave., General Electric Co., 
Pittsburgh 22, Pa Div., Schenectady 5, N 
Guardian Electric, 1627-A W. Walnut, 
Chicago 12, Ill 
RECTIFIERS, METALLIC Haydon Co., A. W., 234 N. Elm, Water- 
Acme Electric Corp., 352 Water, Cuba, bury 20, Conn 
N. Y Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
Automatic Electric Sales Corp., 1033 W. rington, Conn. 
Van Buren, Chicago 7, Til. Heinemann Electric Co., 99 Plum, Tren- 
Bogue Electric Manufacturing Co., 54 lows ton 2, N. J. (Time delay) 
Ave., Paterson 8, N. J. Kellogg Switchboard and Supply Co., 79 
Bradley Laboratories, Inc., 168 Columbus W. Monroe, Chicago 3, Ill. (Magnetic 
Ave., New Haven 11, Conn. (Selenium Impulse) 
& Copper Oxide) Kurman Electric Co., Inc 
Fansteel Metallurgical Corp., Rectifier Long Island City 1, N. Y. 
Div., North Chicago, Til. (Selenium) Leach Relay Co., 5915 Avalon Blvd., Los 
Federal Telephone and Radio Corp., 199 Angeles 8, Calif 
Kingsland Rd., Clifton, N. J. Magnecraft Electric Co., 1446 W. Van 
General Electric Co., Apparatus Sales Buren, Chicago 7, Ill 
Div., Schenectady 5, N (Selenium, Mercoid Corp., 4227 W. Belmont Ave., 
Copper Oxide, Industrial Germanium) Chicago 41, Tl. 


General Electric Co., Electronics Park, Mullenbach Electrical Manufacturing Co.. 


Wheeleo Instrument Div., Barber-Colman 
Co., 1403 Rock, Rockford, Ill 


REACTORS. See Transformers. 


RECORDERS, GRAPHIC. 
See Instruments. 
RECORDERS, OSCILLOGRAPHIC 


Sanborn Co., Industrial Div., 
chusetts Ave., Cambridge 39, 





“or Sales 


35-18 37th, 


Syracuse, N. Y. (Germanium Diode) 2300 E. 27th, Los Angeles 58, Calif. 
Inet. Div. of Leach Corp., 4441 Sante Fe phillips Control Corp., A Sub. of Thor 
Ave., Los Angeles 58, Calif. Corp., 59 W. Washington. Joliet, Ill 


International Rectifier Corp., 1521 E. potter & Brumfield Mfg. Co. 


Inc., Sub 
Grand Ave., El Segundo, Cal. (Seleni- 


of American Machine & Foundry Ce., 
um) Princeton, Ind. 
Mallory & Co., Inc., P. R., Indianapolis 6, Price Electric Corp., Church & 2nd, Fred 
Ind. (Magnesium-Copper Sulphide) erick, Md. 
Radio Receptor Co., Inc., Semi-Conductor R-B-M Div., Essex Wire Corp., Logans- 
Div., 251 W. 19th, New York 14, N. Y. port, Ind 
(Germanium Diode, Selenium) Riverside Manufacturing and _ Electrical 
Sarkes Tarzian, Inc., Rectifier Div., Dept. Supply Co., 10227 Michigan Ave., Dear- 
M-5, 415 N. College Ave., Bloomington, born, Mich. 
_ Ind. Signal Engineering & Mfg. Co., 278 
Syntron Co., Homer City, Pa. Branchport Ave., Long Branch, N. J. 
Ther Electric & Machine Works, 11A 8. Square D Co., 4041 N. Richards, Milwau- 
_Jefferson, Chicago 6, Tl. (Selenium) kee 12, Wis. 
Union Switch & Signal Div., Westing- Standard Electrical Products Co., 2240 B. 
house Air Brake Co., Pittsburgh 19, Third, Dayton, Ohio 
Pa. (Selenium) Sterling Engineering Co., Inc., Div. of 
Westinghouse Electric Corp., Gateway American Machine & Foundry Co., 54 
Center Bldg. No. 8, 401 Liberty Ave., Mill. Laconia, N. H 
Pittsburgh 22, Pa. Struthers-Dunn, Inc., Lamb’s Rd., Pitman, 
N 


REGULATORS, MOTOR SPEED. See Ward Leonard Electric Co., 34 South 


Controllers, r. Mount Vernon, N. Y 

— e a Westinghouse Electric Corp., Gateway Cen- 
REGULATORS, TEMPERATURE. See a ee es Rey Oe 

nermostats. Bn ss i 


Weston Electrical Instrument Corp., 614 
J 


REGULATORS, VOLTAGE. See also Frelinghuysen Ave., Newark 5, N. J. 

Transformers, Variable- Voltage. Zenith Electric Co., 152 W. Walton, Chi- 
Acme Electric Corp., 352 Water, Cuba, cago 10, Mil. 

N. 3. iy REMOTE CONTROLS. See Push Button 
Allis-Chalmers, Milwaukee 1, Wis. Stations: Relays and Contactors; 
Angers Oe, {pe.. 561 Broadway, New Switches; Controls, Push-Pull. 

or 


Avion Instrument Corp., 299 Highway No. RESINS, INSULATING. See Varnishes, 
17, Paramus, N. J. Compounds and Resins. 





To communicate with any manufacturer whose name ap — 
in this issue use READER INQUIRY FACILITY, page 


ELECTRICAL MANUFACTURING 
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NEMCOITE 


MANUFACTURED ELECTRICAL MICA INSULATION 
BUILT-UP MICA INSULATION 


Of All Types, Forms & Classes 


COIL WRAPPERS AND SLOT LINERS FOR CLASS B 
AND CLASS H INSULATION 


% FLEXIBLE MICA PLATE 


% MICA AND PAPER INSULATION— 
COMBINATIONS OF MICA WITH MYLAR, FISHPAPER OR OTHER 
INSULATING PAPER BACKINGS 

% MICA AND GLASS CLOTH INSULATION— 
COMBINATIONS OF MICA WITH PLAIN, VARNISHED OR 
SILICONE-TREATED FIBERGLAS 

% SLOT CELL AND FIELD COIL INSULATORS— 

FORMED TO SPECIFIED DIMENSIONS 

WRITE FOR CATALOG 


NEW ENGLAND MICA COMPANY, INC. 


WALTHAM 54, MASS. 














Sub-Miniature 
PILOT LIGHTS 


A great aid 


i ” to miniaturization 
a eer: 1 83 | Require a single 15/32” hole MZ 


All lens colors WeAauG 
tae Tuy All units applicable to ae Vlad 
The “214” auto- 


Mil Specifications 
matically feeds, inserts 
and clinches two rivets ata 
time... with speed that may mean a 
big saving in your fastening costs. 


14” throat makes large assem- 
blies easy to handle. For up to 
%," diameter steel tubular rivets— 
lengths to %”. Quick Change Rotary 
TypeHoppers and Raceways permit 
a 5-minute changeover to rivets of 
different size. Adjustable anvils 
and riveting centers add to its 
versatility. 


CUT BUSS “ON THE DOUBLE” 


with the 


e 







































































Ask us how the “214” can help | LIGHT 
you cut costs. Send a sample of ASSEMBLIES 
your problem assembly (or blue- A) No. TT-51; No. TT-SIA with No. 327 “UZ 0.Uz SUB-MINIATURE 
print) for a Free fastening analysis. lamp. For edge lighting. Red or LIGHT SHIELD 
other color filters, black top ASSEMBLY INDICATOR LIGHTS 
F “ E E CA TA L Oo G B) No. €-3730-111; for Mil-7788 panels. 
C) No. 41930; light shield (All illustrations are approx. actual size.) 
contains valuable engineering information and D) No. 8-1930-111; non-dimming Ww 
rivet specifications plus illustrated descriptions E) No. 11-1930-111; mechanical dimmer 
No. 3-1930-111; polaroid dimmer. Foremost Manufacturer of Pilot Lights 


of 26 Chicago Automatic Rivet Setters. 
‘ All assemblies accommodate midget 

flanged base lamps like this one 

(actual size ); easily replaced. Available 

for voltages of 1.3, 2.7, 6, 14, and 28. 


Any assembly available complete with a > 


¢ 
bKwet & MACHINE CO. 
SAMPLES ON REQUEST — NO CHARGE 60 STEWART AVE. » BROOKLYN 37.N.¥. 


9609 West Jackson Boulevard, Bellwood (Susc%) Illinois Write for Catalogue L-153 HYACINTH 7-7600 


Bronch Factory: Tyrone, Po. aah: NRE eReccemmamET ES 
i 


| |DIALIGHT 


CORPORATION 
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SAVE DRAFTING TIME 


Right Way to 
MEASURE MACHINE SCREWS 


By dimensioning and naming machine screws as 


indicated, you avoid misunderstanding, cut down 


on drawing changes and save time in purchasing. 


~F 


met 


FLAT HEAD 


mm ail 


ROUND HEAD 


* t 


od 


OVAL HEAD 


cosas 


UNDERCUT 
FLAT HEAD 





TRUSS | BINDING HEAD 


(or oven) 


ith Set seal 


FILLISTER HEAD 


jenallies 


HEXAGON HEAD 


(trimmed) 








WRITE FOR 
OUR CATALOG 


E SCREWS AND SPECIAL FASTENERS ARE OUR BUSINESS 


WASHER HEAD COCK SCREW 


aT TT as 


of this Oe 


iT) ‘lable 


iy 
} ied LT rf 


drafting ee 
m 


oT) 
a ahd [a Tee 
eee 


ae ate 
eee 


HEXAGON HEAD 
(upset) 





rue PROGRESSIVE 


MANUFACTURING COMPANY 


44 NORWOOD ST., TORRINGTON, CONN. 





RESISTANCE ALLOYS 


Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., 4445 Lawton Ave., 
Detroit 8, Mich. 


Kesthel Corp., 3 Amelia Place, Stamford, 
onn. 


RESISTANCE HEATING UNITS. See 
Heating Elements and Units. 


RESISTANCE LINE CORDS 


General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn. 


RESISTANCE WIRE. See Wire, Resist- 


ance 


RESISTORS, INSTRUMENT and RADIO 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1344 S. Second, Mil- 
waukee 4, Wis 

Amperite Co., 561 Broadway, New York 2 
N. Y. (Bulb Type) 


pe i Ceramics, Inc., 1 E. 57th, New 
York 22, N 
Carborundum Co., Globar Div., Niagara 
Falls, N. Y 
Clarostat Mfg. Co., Inc., Dover, N. H 


Corning Glass Works, Corning, N. A 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis 

Dale Products Inc., 1306 28th Ave., Colum 
bus, Nebraska 

Daven Co., 176 Central Ave., 
N. J 

Erie Resistor Corp., Electronics Div., Erie, 


Newark 4 


Hardwick, Hindle, Inc 40 Hermon, New 


ark 5, N. d 
Mallory & Co., In P. R., Indianapolis 
6, Ind 
Milwaukee Resistor Co., 706 W. Virginia 


Ave., Milwaukee 4, Wis 
Ohmite Mfg. Co., 3613 Howard, Skokie, 
Ill 


Sprague Plectric Co., 307 Marshall, North 
Adams, Mass 

Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis 

Stackpole Carbon Co., St. Marys, Pa 

Tru-Ohm Products, Div. of Model Engi 


neering & Mfg., Inc., 2800 N. Milwau 


kee Ave., Chicago 18, Til 

Victoreen Instrument Co 3800 Perkins 
Ave., Cleveland 14, Ohio 

Ward Leonard Electric Co 34 South 
Mount Vernon, N. Y 


Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. . 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis 

Carborundum Co., Globar Div Niagara 
Falls, N. Y 

Cutler-Hammer, In 1264 St. Paul Ave 
Milwaukee 1, Wis 

Dale Products Inc., 1306 28th Ave., Colum 
bus, Nebraska 

Daven Co 176 Central Ave Newark 
N. J 


Erie Resistor Corp., Electronics Div., Erie, 
Pa 

General Electric Co 
Schenectady 5 y 
Hardwick Hindle Inc 
ark 5, N. 

Mater & ~ Inc., P. R., Indianapolis 
6, Inc 

Milwaukee Resistor Co., 706 W. Virginis 
Ave., Milwaukee 4, Wis. 

Mullenbach Electrical Manufacturing Co.. 
2300 E. 27th, Los Angeles 58, Calif. 

on Mfg. Co., 3613 Howard, Skokie, 


Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Tru-Ohm Products Div. of Model Engi 
neering & Mfg. Co., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Ill. 

Ward Leonard Electric Co., 34 South. 
Mount Vernon, N. Y. 


Appratus Sales Div., 


40 Hermon, New 


RESOLVERS. See Servomechanisms. 


RHEOSTATS, INSTRUMENT and RADIO 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Cutler-Hammer, Inc., 1264 St. Paui Ave., 
Milwaukee 1, Wis. 

DeJur Amsco Corp., 45-01 Nerthern Blvd., 
Long Island City 1, N. Y. 

Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5, N. J. 

aves & Co., Inc., P. R., Indianapolis 


Ind. 
Ontaite Mfg. Co., 3613 Howard, Skokie, 
Til. 
Rex Rheostat Co., Baldwin, N. Y. 
Tru-Ohm Products Div. of Model Engi- 
neering & Mfg., Inc., 2800 N. Milwau- 
kee Ave., Chicago 18, Il. 
Ward Leonard Electric Co., 
Mount Vernon, N. 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Cutler-Hammer, Inc., 1264 St. Paui Ave., 
Milwaukee 1, Wis. 

DeJur Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

General Electric Co., Apparatus Sales 
Div., aeeeey 5, N. Y 

Hardwick ae Inc., 40 Hermon, New- 
ark 5, 

Mullenbach Hiectrical Manufacturing Co., 
_ 2300 E. 27th, Los Angeles 58, Calif. 

National Electric Controller Co., 7070 
Glenwood Ave., Chicago, Ml 


34 South, 


Chynite Mfg. Co., 3613 Howard, Skokie, 


Rex Rheostat Co., Baldwin, N. Y. 

Superior Electric Co., 83 Laurel, Bristol, 
Conn, (Light Dimming) 

Tru-Ohm Products Div. of Model Engt- 
neering & Mfg., Inc., 2800 N. Milwau- 
kee Ave., Chicago 18, IIL. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


RIGIDIZED METALS 
(Ferrous, Non-Ferrous, Sheets & Strips) 
Rigidized Metals Corp., 7323 Ohio, Buf- 
falo 2, N. Y¥. 


RINGS, COLLECTOR 


Beer & Co., Inc., 118 Astor, Newark 5, 
£ * (Prec ious Metal) 

ene Plate Div., Metals & Controls 
Corp., 42 Forest, Attleboro, Mass. 
(Precious Metal) 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers, N. Y. 

nee Seamless Wire Co., Inc., 775 

Eddy, Providence 5, R. I. 

Makepeace €o., D. Div. of Union Plate 
& Wire Co., Attleboro, Mass. 

Ney Co., J. M., 371 Elm, Hartford 1, 
Conn 

Nippert Electric Products Co., 1759 W. 
Mound, Columbus 23, Ohio 

P M Industries, Inc., 272 Fairfield Ave., 
Stamford, Conn. 


Toledo Commutator Co., 8. Chestnut, 
Owosso, Mich. 
Triple ‘‘M’’ Electronents Div., Midwest 


Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, Ill. 


RINGS, RETAINER and SNAP 
Associated Spring Corp., Bristol, Conn 
Garrett Co., Inc., George K., Philadelphia 


34, Pa. 
National Lock Washer Co., Newark 5, 


U. 8. Gasket Co., Camden 1, N. J 
Waldes Kohinoor, Inc., 47-16 Austel Place, 
Long Island City, N. ¥. 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill. 

Milfora Rivet & Machine Co., Milford, 
Sonn. 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Ball 
and Roller. 


RUBBER and RUBBER PRODUCTS 


Acadia Synthetic Products, Div. Western 
Felt Works, 4021-4139 W. Ogden Ave., 
Chicago 23, Ill. (Silicone) 

Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa. 

Automotive Rubber Co., 12576 Beech Rd. 
at P.M.R.R., Detroit 39, Mich. 

Chicago Rawhide Mfg. Co., 1301 Elston 
Ave., Chicago 22, Ill. (Silicone) 

Dow Corning Corp., Dept. AEI-23, Mid- 
land, Mich. (Silicone) 

Garlock Packing Co., Palmyra, N. Y. 

General Electric Co., Chemical Div., 1% 
Plastics Ave., Pittsfield, Mass. 

General Tire & Rubber Co., Industrial 
Products Div., Wabash, Ind. 

Goshen Rubber Co., Inc., P.O. Box 517. 
Goshen, Ind. 

Lord Mfg. Co., Erie, Pa. 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn 

Roth Rubber Co., 1856 8. 54th Ave., Chi- 


cago 50, Ill. 

U. 8. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 

Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19, Ill. 

Williams-Bowman Rubber Co., 1945 8. 
54th Ave., Cicero 50, Ill. 


SAWS, COMMUTATOR. See Commutator 
Saws and Sletters. 


SCRAPER RINGS. See Rings, Retainer 
& Snap. 


SCREW DRIVERS, 
Tools, Portable 


SCREW-DRIVING MACHINES 

Detroit Power Screwdriver Co., 2817 W. 
Fort, Detroit 16, Mich. 

Ingersoll-Rand Co., Phillipsburg, N. J 

Keller Tool Co., Grand Haven, Mich 
(Pneumatic) 


SCREW MACHINE PRODUCTS. See also 
Fibre; Plastics. 

Allmetal Screw Products Co., 
Stewart Ave., Garden City. N. 

Aluminum Co. of America, 2090-B "Alcoa 
Bidg., Pittsburgh 19, Pa 

Blake & Johnson, Waterville 48, Conn. 

Chase Brass & Copper Co., Waterbury 20, 
Conn. 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 

Milford Rivet & Machine Co., Milford, 
Conn 

Nations! Acme Co., 176 E. 131st, Cleve- 
land 8, Ohio. 


SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Cements, 
Insulating & Sealing; Waxes and Com- 
pounds. 


SEALS and TERMINALS, HERMETIC 


Constantin & Co., L. L., Rt. 46 & Frank- 
lin Ave., Lodi, N. J. 


PORTABLE. See 


Inc., 821 





To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 235 
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ELECTRICAL 


HUE TA ES 


PRECISION SERVICE... 


from Order to Delivery! 






Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention. 


Extra KNOW-HOW 


for your specific design problems 










LAMINATED AND INLAID METALS 
PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


Compact... Dust-Proof 


TIME DELAY RELAYS 
solenoid actuated— pneumatically timed 


Introduces time delays into a-c or d-c circuits. Easily 
adjusted to provide delays ranging from 0.1 second to 
five or more minutes. 

The AGASTAT is small, light, and operates in any 
position. Dust-proof timing chamber assures long oper- 
ating life with a minimum of maintenance 


Elastic Stop Nut Corporation 
of America 





DIVISION 1027 Newark Avenue, Elizabeth, New Jersey 
M Dept. £ 15-221 


FEBRUARY 1955 
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Essex Makes it Immediately 
From Complete Stocks in a Chain of 
Warehouses Across the Country! 


Very likely there is an Essex Warehouse liter- 
ally in your own backyard, and it carries a 
complete stock of Extra-Test Magnet Wire 
in the popular sizes and shapes. In comes your 
order... out goes the shipment. . . immedi- 
ately. And you can be sure each spool carries 
the best magnet wire that can be made, be- 
cause Essex Extra-Tests insure foolproof quality 
control. Take advantage of the Essex fast 
delivery service to keep things moving fast. 


ESSEX EXTRA-TEST® MAGNET WIRE 
SX ESSEX WIRE CORPORATION 


FORT WAYNE 6, INDIANA 


SALES OFFICES AND WAREHOUSES*—*Atianta 9, Georgia, 241 Boulevard 
N.E.;Birmingham, Alabama, 2901 35th Avenue, North; *Boston 20, Massachusetts, 
1040 Tremont Street; *Chicago 7, Illinois, 411 South Peoria Street; Cleveland 
15, Ohio, 1501 Euclid Avenue; Dallas 2, Texas, 1917 Levee Street; Dayton 
2, Ohio, 410 West First Street; Detroit 3, Michigan, 14310 Woodward Avenue; 
Fort Wayne 6, Indiana, 1601 Wall Street; Fort Worth 10, Texas, 2509 West 
Berry St.; Hartford 3, Connecticut, 119 Ann St.; Houston 3, Texas, 2222 Leland 
Avenue; Indianapolis 5, Indiana, 5615 Keystone Avenue; Kansas City 8, Missouri, 
2000 Forest Avenue; *Los Angeles 22, California, 6415 East Fleet Street; 
Memphis 12, Tennessee, 3692 Wayne; Milwaukee 2, Wisconsin, 312 East 
Wisconsin Avenue; Minneapolis 16, Minnesota, 5407 Excelsior Blvd.; *Newark 5 
New Jersey, 457 Frelinghuysen Avenue; *Portland 12, Oregon, 525 North 
Tillamook Street; Rochester 14, N.Y., 207 Powers Bidg.; *Saint Louis 3, Missouri, 
3435 Chouteau Avenue; *San Francisco 3, California, 1077 Howard Street; 
Upper Darby (Philadelphia) Pennsylvania, 6816 Market Street. 





WIRE PRODUCTS 
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IMMEDIATE DELIVERY. CATALOG ON REQUEST. 


R 
EYSTONE ae eR ie 


127 CHURCH ST. NEW YORK 7, N. Y. 
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MEASURING TENSION IN A MOVING 
WIRE WITH A DILLON DYNAMOMETER 


Just one of more than 100 different uses 
tensiometer. 13 different capacities from 0-500 lbs. up to 
0-100,000 Ibs. 5” dial model measures only 84%” x6%4” x 3”. 
Dial protected by shatterproof crystal. Equipped with red 
maximum pointer. 10” dial size also available. 

Instant reading direct in pounds. 
charts. Overload protected. 


























for this accurate 












No levers. No separate 


















WRITE TODAY FOR FULL COLOR BROCHURE AND PRICES 


W. C. DILLON & CO. ine. 

















14628F KESWICK ST., VAN NUYS, CALIF. 
Suburb of Los Angeles) 














Fusite Corp., 6028 Fernview Ave., Cin 
cinnati 13, Ohio 

General Ceramics Corp., Keasbey, N. J. 

General Electric Co., Apparatus Sales 
el Schenectady 5, N. ¥. (Glass Bush 
ngs) 

aes a Inc., 1878 Main Ave., Clif 
ton, N. J. 

Lundey Associates, 605 Main, Waltham 
54, Mass 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa 

Torwico Electronics, Inc., 965 Frelinghuy 
sen Ave., Newark 5, N. J. 


SEALS, MECHANICAL (Rotary Shaft) 
Crane Packing Co., 1824 Cuyler Ave. 
Chicago 13, Ill 
Garlock Packing Co., Palmyra, N. Y. 
SEALS, OIL and GREASE 
Chicago Rawhide Mfg. Co., 1301 
Ave., Chicago 22, IM, 
Garlock Packing Co., Palmyra, N. 
Gits Bros. Mfg. Co., 1840 8. Kilbourne 
Ave., Chicago 23, IIl. 


Syntron Co., Homer City, Pa. 
U. S. Gasket Co., Camden 1, N. J. 


SELENIUM RECTIFIERS. See Rectifiers 


Elston 


Metallic. 
SEMI-CONDUCTORS (Diodes, Transis- 
tors, Ete.) 
Automatic Temperature Control Co., 5234 
Pulaski Ave., Philadelphia 44, Pa. 
General Electric - Apparatus Salee 
Div., 1 River Rd., Schenectady 5, N. Y 
General Electric Co., Electronics Div.. 
Electronics Park, Syracuse 1, N. : 
International Rectifier Corp., 1521 E 


Grand Ave., El Segundo, Calif. 

Radio Receptor Co., Inc., Semi-Conductor 
Div., 251 W. 19th, New York 11, N. Y¥ 

Raytheon Manufacturing Co., Dept. 6120 
EM, Waltham 54, Mass. 

Westinghouse Electric Corp., Electronic 
Tube Div., Box 284, Elmira, N. Y. 


SERVOMECHANISMS (Controls, Syn- 


chrons, etc.) Also see Motors. 
Automatic Temperature Control Co., Inc. 
5234 Pulaski Ave., Philadelphia 44, Pa 


| Bristol Co., Waterbury 20, Conn. 
Clifton Precision Products Co., Inc., Clif- 


ton Heights, Pa. 
1192 Finderne Ave., 


Diehl Mfg. Co., 
Somerville, N. J. 
Doelcam Corp., Soldiers Field Rd., Bos- 


ton 35, Mass. 





| Electric Regulator Corp., Dept. L, Nor- 
walk, Conn. 
Ford Instrument Co., 31-10 Thompson 
Ave., Long Island City, a; ee 
| Kearfott Co., Inc., 1378 Main Ave., Clif- 
ton, N. J. (UY) (Servo) 
John, Racine. 


ons Manufacturing Co., 
vis. 

san § Corp. of America, New Hyde Park. 
pee, Pewaiie Ave.. 


N 
Transicoil Corp., * 13ie Surburban Station 
Bldg., Philadelphia 8, Pa. 


SHAFTS, FLEXIBLE 
U. 8. Gasket Co., Camden 1, N. J. 


SHEAVES. See Drives, Belt 





Sipieeetonn. se 


Garden City, 


SHEET METAL FABRICATORS 

Alden Products Co., 125 N. Main, Brock 
| ton 64, Mass. 
| Artisan Metal Works Co., 11420 Madison 


Ave., Cleveland, Ohio 

Cox Co., H. F., 601 Ottawa Ave., 
Grand Rapids 2, Mich. 

Geuder, Paeschke & Frey Co., 1525 W 
St. Paul Ave., Milwaukee 1, Wis. 

Hoffman Engineering Corp., Dept. EM-23, 
Anoka, Minn. (Terminal and Pull Boxes) 

Hudson Tool & Die Co., Inc., 118-122 S 
14th, Newark 7, N. J. 

Industrial Equipment Co., 210 Indiana 
Minster, Ohio 

Industrial Systems Co., Matawan, N. J 

Kirk & Blum Manufacturing Co., 3122 
Forrer. Cincinnati 9, Ohio 

Overly-Hautz Co., 11500 Madison Ave.. 
Cleveland 2, Ohio 


N.W., 


SHEETS, ELECTRICAL. See Steel, 
trical. 


Elec 


SHIELDING, ELECTRONIC 


Metal Textile Corp., 649 E. First, Roselle 
ae (Knitted Metallic Strips, Gaskets 


SHOCK ABSORBERS, AIR-OIL 


Cleveland Pneumatic Tool Co., Dept 
H-104, 3781 E. 77th, Cleveland 5. Ohie 


SIGNAL DEVICES 


Crouse-Hinds Co., Syracuse 1. N. ¥ 

Pyle-National Co., 1388 N. Kostner Ave 
Chicago 51, Il. 

Signal Engineering & Mfg. Co., 273 
Branchport Ave., Long Branch, N. J 





SIGNAL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator 
SILICONES 

Continental-Diamond Fibre Co, Newark 
13, Del. 

Dow Corning Corp., Dept. AEI-24, Mid 
land, Mich. 

Garlock Packing Co., Palmyra, N. Y 

| General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 
Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill 





Natvar Corp., 
bridge, N. 
Taylor Fibre Co., 


207 Randolph Ave., Wood- 


Norristown, Ps. 


SILVER and SILVER ALLOYS. See also 
Contacts and Contact Points. 
For Solder, see Brazing Alloys, Silver. 


Reet & Co., Inc., 113 Astor, Newark 5, 
¢ 8., 318 Washington, Mt 
North Chi- 


Brainin Co., 
Vernon, N 
Fansteel 
cago 
General 


Corp., 


Plate Div., Metals 
Corp., 42 Forest, Attleboro, 

Graphite Metallizing Corp., 
han Ave., Yonkers 8, N. 

Handy ‘. Harman, 82 Fulton, 
38 


Metallurgical 


and Control 
Mass. 
1059 Nepper- 
*. 
New York 
ealacis Co., D. E., Div. of Union Plate 
& Wire Co., Attleboro, Mass. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 
Ney Co., J. M., 

Conn. 


SLEEVE BEARINGS. See Bearings 
Bushings 


SLEEVING and TAPE, ASBESTOS 


Garlock Packing Co., Palymyra, N. Y 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louls 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill 

ae a, Box 60, New York 
N 


371 Elm, Hartford 1 


and 


16, 


Raybestos-Manhattan, Inc., Asbestos Tex- 


tile Div., Manheim, Pa. 


SLEEVING SATURATED. 
Sleeving, Braided Fabric. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLIP RINGS. See Rings, 
SLOT INSULATION. See Fabric, Insulat- 


ing; Mica, Paper, Insulating; Tubing & 
Sleeving, Braided Fabric. 


See Tubing & 


Collector. 


SLOTTERS, MICA. See Commutator Saws 
and Slotters 


SOCKETS and ADAPTERS, RADIO. See 
Plugs and Receptacles. 


SOCKETS and RECEPTACLES, LAMP 

Arrow-Hart & Hegeman Electric Co., 193 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Sales Corp., 1083 W 
Van Buren. Chicago 7, Il. 

Dialight Corp., 42-60 Stewart Ave., Brook- 
lyn 37, N. ¥. 

Drake Manufacturing Co., 1711 W. Hub- 


bard, Chicago 22, Il. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Joy Manufacturing Co., Henry V. Oliver 
Bldg., Pittsburgh 22, Pa. 

Pass Inc., Solvay Station. 


& Seymout, 
Syracuse 9, N. Y. 


Riverside Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear 
born, Mich. 


U. S. Gasket Co., Camden 1, N. J 


SOCKETS, FLUORESCENT. See Fluores- 
cent Lamp Auriliaries. 


SOCKETS, VACUUM TUBE 


American Phenolic Corp., 1830 8. 54th 
Ave., Chicago 50, Ill. 

Mycalex Corp. of America, 116 Clifton 
Bivd., Clifton, N. J 


U. S. Gasket Co., Camden 1, N. J. 

SOCKET SCREW KEYS and 
WRENCHES 

Bristol Co., Waterbury 20, Conn. 

Standard Pressed Steel Ce., Jenkintown 9 
Pa 


SOCKET SCREWS. See Fasteners 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, ete.) 


Chase Brass & Copper Co., Waterbury 20 
Conn 

Essex Wire Corp., Fort Wayne 6, Ind 

General Electric Co Chemical Div 1 
Plastics Ave., Pittsfield, Mass 

a & Harman, 82 Fulton, New York 

oe 

aia and Wires, Inc., 1534 I Swir 
ney Ave., Ft. Wayne 6, Ind 

Kester Solder Co., 4209 Wrightwood Ave 
Chicago 39, Ill. 4 

National Lead Co., 111 Broadway, New 
York 6, N. Y 


SOLDERING EQUIPMENT 
(irons, Machines, etc.) 

General Electric Cn. os see Sales 
Div., Schenectady 5 

Ideal Industries, Inc., 1008 Park Ave 
Sycamore, III. 
Vulean Electric Co., 


Danvers 2, Mass 





SOLDERLESS CONNECTORS. See Con- 


nectors. Wires and Cable 


SOLDER PRE-FORMS. Also see Brazing 


Alloys, Silver 

Alpha Metals, Inc., 64 Water, Jersey City 
4, N. J 

Handy & Harman, 82 Fulton, New York 
a. 2 

Kester Solder Co., 4209 Wrightwood Ave 
Chicago 39, Ill 








To communicate with any manutacturer whose name appeors 


in this issue use READER INQUIRY FACILITY, page 235 
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ELECTRITE 


2 high Brade board for 
electrical insulation 

Possessing high tensile 
and dielectric Strength 

Used in a large variety 
of Punchings and other 
insulating applications. 
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DENSITE 


an extremely hard and 


Virginia 
id tough board of superior 
Fibre Board Ri 


leading manufacturers 
of electrical equipment 
to replace the more ex- 
pensive types of insulat- 
ing materials. 






aU eset ie. V1 
INSULATION 
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Bi aah 


h Safe Operating Temp. 


@ Specific Gravity—3.80 
Hardness—70-72 Rockwell 


Thermal Shock 


i Absorption—0.0 
) 
Resistance—Good 


Free test samples sent on request 


HEANY INDUSTRIAL CERAMIC CORP. 
NEW HAVEN 3. CONNECTICUT 
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% About the size of a dime! 
Yet thoroughly dependable — 
hundreds of thousands in use 
today—in critical or rugged as- 
semblies alike. A quality-with- 
quantity production item. 

Series 48 composition-element 
controls up to 5.0 meg. linear; 










Shown 
actual size 


2.5 meg. tapered; 0.2 watt rat- 
ing; 5” dia. 

Series 49 wire-wound controls 
up to 20,000 ohms; rated 1.5 
watts; linear only; %4” dia. 
Dual units in both types; also 
combination wire and composi- 
tion. With switch if desired. 

% Write for engineering data 
Let us quote. 


PAO 


CVG ate Loe a 


“HOW MEYERCORD 
SERVES INDUSTRY” 
No. 2 of a Series 


aaa 


VON at 
TUL WEALLID 
aah: 


Your brand name and trademark are powerful sales weap- 
ons in today’s competitive market. Prominently and at- 
tractively displayed on your products, they're an immediate 
identification of high quality to the consumer. 


; Meyercord Nameplate Decals offer you a better way to 
identify your product most effectively while cutting labor, 
time and material costs. There’s a Meyercord Decal for 
every commercial surface, every temperature condition — 
in fact wherever identification is in order. 


Meyercord Nameplate 
Decals can be applied with 
speed and ease on your present 
production line . . . whether 
your run is short or long. Let 
an expert Meyercord Decal 
Engineer unfold cost-cutting 
proof and make recommenda- 
tions all without obligation. 






THE MEYERCORD CO. 
Wold L Coe ‘Docabeomania /b TI PUTA 


FREE! “Mark-it” Manual 
of Decal Nameplates 


Send today, on your com- 
pany letterhead, for this 
valuable full-color guide to 
every industrial problem in 
marking, identification, in- 
struction, and information. 


DEPT. D-319 
5323 WEST LAKE ST. 
CHICAGO 44, ILLINOIS 








SOLDER, SELF-FLUXING 
For Silver Solders, See Brazing Alloys. 


Alpha Metals, Inc., 64 Waters, Jersey City 
N. J 


Federated Metals Div., American Smelting 
and Refining Co., 120 Broadway, New 
York 5, N. Y. 

Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, Il. 

National Lead Co. 111 Broadway, New 
York 6, N. Y. 


SOLENOIDS 


Allen Bradley Co., 1316 8S. Second, Mil 
waukee 4, Wis. 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. 

Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. J. 

Cannon Electric Development Co., Dept 
500, 3209 Humbeldt, Los Angeles 31 


Calif. 

Comar Electric Co., 3349 W. Addison 
Chicago 18, TIL 

Cutler-Hammer, Inc., 1264 St. Paul Ave.. 
Milwaukee 1, Wis. 

Detroit Coil Co., 2435 Hilton Rd., De- 
troit 20, Mich. 

Dormeyer Industries, 3424 Milwaukee Ave., 
Chicago 41, TIL 

Five Star Co., Plants Place, Plantsville, 


Conn. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Guardian Electric, 1627-A W. Walnut. 
Chicago 12, IIL. 

Leach Relay Co., Div. of Leach Corp.. 
5915 Avalon Blvd., Los Angeles 3, Calif 

kane, ne G. H., 123 Webster, Dayton 
2, io 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

National Acme Co., 176 E. 18lst, Cleve- 
land 8, Ohio 

PSP Engineering Co., 8420 Otis, South 
Gate, Calif. 
Phillips Centrol Corp., Sub. of Thor 
Corp., 59 W. Washington, Joliet, Ill. 
R-B-M Div., Essex Wire Corp., 8- 
port, Ind. 

Soreng Products Corp., 9551 Soreng Ave. 
Schiller Park, Tl. 

Struthers-Dunn, Inc., Lamb’s Rd., Pitman 


N. J. 

West Coast Electrical Mfg. Corp., 233 W 
116th Place, AC Div. 105, Los Angeles 
3, Calif. 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 38, 401 Liberty Ave. 
Pittsburgh 22, Pa 


SPEED INDICATORS. See Tachometers 


SPEED REDUCERS and DRIVES 
For Motorized Units, See Motors. 


Airborne Accessories Cerp., 1414 Chestnut 
Ave., Hillside 5, N. J. (Right-Angle 
Power Take-Off) 

Allis-Chalmers, Milwaukee 1, Wis. 

Dynamatic Div. of Eaton Mfg. Co., Ken 
osha, Wis. 

Fairchild Engine and Airplane Corp 
Speed Control Div., Wickliffe, Ohio 
Ferguson Machine & Tool Co., Inc., Roller 
Gear Div., P.O. Box 191, St. Louis 21. 


Mo. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Reeves Pulley Co., Columbus, Ind. 

ad a a Inc., 18 Eaton, Springville 


SPRINGS, COIL and FLAT 


American Steel & Wire Div., U. 8. Steel 
Corp., Rockefeller Bldg., Cleveland 13 


Associated Spring Corp., Bristol, @onn. 

Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. 

Barnes-Gibson-Raymond, Div. Associated 
Spring Corp., 40300 Plymouth Rd.. 
Plymouth, Mich. 

Blake & Johnson, Waterville 48, Conn. 

Dudek & Bock Spring Mfg. Co., 2i0u0 W. 
Fulton, Chicago 12, Tl 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Gesrets Co., Inc., George K., Philadelphia 


34, Pa. 

Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., 
Chicago 14, IIL 

Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill. 

Ohio Div., Associated Spring Corp., 1712 
E. 1st, Dayton, Ohio 

Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa. 


STAINLESS STEEL. See Steel, Commer- 
cial Forms and Grades. 


STAMPINGS, METAL 


Alden Products Co., 125 N. Main, Brock- 
ton 64, Mass. 

Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. 

Barnes-Gibson-Raymond, Div. Associated 
Spring Corp., 40300 Pymouth Rd., 
Plymouth, Mich. 

Chase Brass & Copper Co., Waterbury 20, 


Conn. 

Dayton Rogers Mfg. Co., Minneapolis 7, 
Minn. 

Dudek & Bock Spring Mfg. Co., 2100 W. 
Fulton, Chicago 12, Ill. 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Eaton Mfg. Co., Reliance Div., 504 
Charles Ave., S.E., Massillon, Ohio 
Erie Resistor Corp., Electronics Div., 

Erie, Pa. 
Federal Tool & Mfg. Co., 3608 Alabama 
Ave., Minneapolis, Minn. 


To communicate with any manufacturer whose name appears 





Garrett Co., Inc., George K., Philadelphis 
34, P. 


, Pa. 

Geuder, Paeschke & Frey Co, 1525 W. 
St. Paul Ave., Milwaukee 1, Wis. 

Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., 
Chicago 4, Ill 

Heyman Mfg. Co., Kenilworth 1, N. J. 

Hudson Tool & Die Co., Inc., 118-122 9 
14th, Newark 7, N. J. 

Kirk and Blum Manufacturing Co., $122 
Forrer, Cincinnati 9, Ohio 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, IIL 

Malco Tool and Manufacturing Co., 4021 
W. Lake, Chicago 24, Tl 

Mohawk Mfg. Co., Middletown, Conn. 
(Threaded) 

Ohio Div. Associated Spring Corp., 1712 
East First, Dayton, Ohio 

ent Mfg. Co., Div. Associated Spring 

rp., Corry, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 
Shakeproof, Div. Illinois Tool Works, 
2501 Keeler Ave., Chicago 39, Ml. 
United-Carr Fastener Corp., Cambridge 
42, Mass. 

Wenco Mfg. Co., 1136 West Hubbard, 
Chicago 22, Ill. 

Winzeler Mfg. & Tool Co., 1716 West 
Arcade Pl., Chicago 12, Ill. 

Wrought Washer Mfg. Co., 2200 S. Bay, 
Milwaukee 7, Wis. 


STAMPING, NON-METALLIC 


See Saent Fibre Co., Newark 

18, Del. 

Federal Tool & Mfg. Co., 3608 Alabama 
Ave., Minneapolis, Minn. 

Richardson Co., 2799 Lake, Melrose Park, 


Stahiin Brothers Fibre Works, Inc., Dept. 
E. Belding, Mich. 


STARTERS, FLUORESCENT. See Fluo- 
rescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllers, 
Motor; Push Button Stations. 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and Grades 


Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (8) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T 


) 
(See also Steel, Electrical) 


Allegheny Ludlum Steel Corp., Henry W. 
Oliver Bidg., Pittsburgh 22, Pa. (NS) 

American Steel & Wire Div., — 
Steel Corp., Rockefeller Bldg., Cleve- 
land 13, Ohio 

Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. (8-CO) 
(Spring) 

Cold Metal Products Co., Youngstown 1, 
Ohio (ACDNOS) 

Columbia-Geneva Steel Div., U. 8. Steel 
Corp., San Francisco, Calif. 

Crucible Steel Co. of America, Henry W. 
Oliver Bldg., Pittsburgh 30, Pa. 
(ABCNS) 

Eaton Mfg Coe., Reliance Div., 50 
Charles Ave., 8. E., Massillon, Ohio 

National Tube Co., Pittsburgh, Pa. 

Newport Steel Corp., Newport, Ky. 
(ADES) 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (T) 

Ryerson & Son, Inc., Joseph T., Chicago, 
Ill. (ABCDENST) 

Tennessee Coal & Iron Div., U. 8S. Steel 
Corp.. Fairfield, Ala. 

U. 8S. Steel Corp., 525 William Penn P1., 
Pittsburgh 30, Pa. (S-ACDN) (T-ACN) 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 


Allegheny Ludlum Steel Corp., Henry W. 
Oliver Building, Pittsburgh 22. Pa. 

Newport Steel Corp., Newport, Ky. 
(Silicone) 

U. 8. Steel Corp., 525 William Penn P'1., 
Pittsburgh 30, Pa. (B-AC) 


STRAIN RELIEFS. See Grips and 
Clamps, Strain Relief 


STRIPPERS, WIRE 


Artos Engineering Co., 2741 8S. 28th, Mil- 
waukee 46, Wis. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, III. 

Wenco Mfg., 1136 West Hubbard, Chi- 
cago 22, Ill. 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland 12, Ohio 


STRIPPING COMPOUNDS. See Cleaning 
Compounds, Metal. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products Inc., 2100 Pax- 
ton, Harrisburg, Pa 

Alden Products Co., 1125 N. Main, Brock- 
ton 64, Mass. 

Buchanan Electrical Products Corp., 225 
Rte. 22, Hillside, N. J. 

Burndy Engineering Co., Inc., Norwalk, 
Conn. 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

Jones Div., Howard B., Cinch Mfg. Corp 
Chicago 24, Ill 


in this issue use READER INQUIRY FACILITY, page 235 
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= AR-105 
ent. Capacitor Rotator Motor 


luo- 1/200 hp. °* Free speed, 3000 rpm. 
3 35 watts * 24 volts * 60 cycles, AC 


Operates with a 75mf capacitor 


: Useful in the laboratory, for experimental 
os : use, advertising displays, etc. 


Heinze Electric Co 
685 Lawrence Street, LOWELL, MASS 
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Ss 
eve- « - — va sashes 
ated 
CO) 
iz Identify Wires Permanently 
ee) 
w Easy fo apply, replaces obsolete string | | 
0 and paper identification methods. 
ark 
ago, 
Aluminum, steel, dres< 
teel or zinc. 
Pl Big variety, all styles ff 
oN) and sizes. Z 
For aircraft, radio, 
telephone, motor and 
generator manufacture, jh | 
w. etc. : am 
Free Samples and << 3 Hy 1] 
Literature Upon Request. : c 
P1., 





NATIONAL BAND & TAG CO., Dept. 9-894, Newport, Ky. 


ont i / | Above you can sec a few of the many fractional horsepower motors de- 








signed, engineered and produced by Fairchild Industries. For over 20 
years we have successfully produced motors and electronic equipment to 























- PeORD 7. aes : 
ve., oS ct meet the rigid specifications of government and industry. 
shi - co If you use or contemplate using F.H. motors in your product, consult us. 
ve., ~~ Remember, the name Fairchild is your guarantee of getting the best in 
. 5 appearance, performance and price. 
‘amees 2 ces et | eee ee ern ee 
UNZEU erecision | - 
/ MADE VIRCGHILD inousrries 
wal WIRE, CORD & CABLE DIVISION OF FAIRCHILD CAMERA & INSTRUMENT CORP. 
wk - Runzel offers manufacturers of elect- 110 MAIN STREET - BURLINGTON, VT. 
205 | rical products a complete and SEND MOTOR DATA SHEET NO. 20 
prompt source of supply. 

=. Hook-up wire, low tension shielded NAME TITLE 
cord Waccarey tates stocks on cords, lead-in wire, speaker cords Co. 
199 hend fer: quick service from and all popular types of insulated 
rp | our centrally located plant. wire. FOR EVERY WIRING NEED ADDRESS 

- | CORD & WIRE CO CITY STATE 





4723 MONTROSE AVENUE, 
CHICAGO 41, ILLINOIS 
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PRACING CLOTH 














































WHAT’S YOUR LIMIT PROBLEM 


operators? 
hoists? 
presses? 
valves? 












indexing? 
loading? 
automation? 
travel? 


"s is 


GEMCO ROTARY LIMIT SWITCH 


CUTS ASSEMBLY COSTS ON ALL 











Eliminates expensive cams or linkages, cuts wiring time, greatly 
simplifies assembly. Ruggedly built with shock resistant Fibralloy 
(fiber-glass alloy) case, dependable self-lubricating cam 
mechanism and variety of contact combinations. Cams are 
independently adjustable. Wide ratio gear selection. 










FREE BROCHURE GIVES 
FULL APPLICATION DATA 














Specialists in Electrical Control 


GEMCO ELECTRIC COMPANY 


ee ° 
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Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J 

Riverside Manufacturing and Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, 

Thomas & Betts Co., Inc., 28 Butler, 


_Elizabeth 1, N. J 


U. 8. Gasket Co., Camden 1, N. J 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Limit (Rotary Cam & 

Gear) (Ww) 

Magnetic (C) 
Mercury (D) 
Pressure (E) 
Thermal (F) 
Time . (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 

(Toggle, Slide, Rotary (P) 
Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Card (Snap) (T) 
Coaxial (U) 
Motor Speed Control (Vv) 

See also Circuit Breakers, Push Button 
Stations; Controllers, Motor; Relays, 
Timers. 

Acro Manufacturing Co., Columbus 16, 
Ohio (B) 

Adams & Westlake Co., Elkhart, Ind 

Allen-Bradley Co., 1316 8. Second, Mil 


waukee 4, Wis. (ACEFJPR) 
Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y. (CDGHR) 
Allis-Chalmers, Milwaukee 1, Wis. 
American General Thermostat Corp., 2064 
oo 


Bronx, New York 60, N 
American Relay & Controls Inc., Sub. of 
Ohmite Mfg. Co., 3649 Howard, Skokie 


Ill. (N) 


Arrow-Hart & Hegeman Electric Co., 107 
Hawthorn, Hartford 6, Conn. 
(ACDHKMPRT) 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. (GR) 

Automatic Electric Sales Corp., 1033 W. 


Van Buren, Chicago 7, Ill. (HLNR) 
Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. J. (CHR) 
Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 
(ADEGIRW) 


Bristol Co., Waterbury 20, Conn. (ADEF- 
GJPRS) 

Capitol Machine Co., 36 Balmforth Ave., 
Danbury, Conn. (NP) 

Clare & Co., C. P. 3101 W. Pratt Bivd., 
Chicago 45. Nl 

Clark Controller Co., 1146 KE. 152nd, 
Cleveland 10, Ohio (C) 

Comar Electric Co 3349 W. Addison, 
Chicago 18, Il. (N) 

Control Products. Inc., 306 Sussex, Har- 
rison, N. J. (B) 

Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn. (G) 

Crouse-Hinds Co., Syracuse 1, N. Y. 
(DPSV) 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. (EGLPW) 


Deven Oe.. 176 Central Ave., Newark 4, 
ae 

Durakool, Inc., Elkhart, Ind. (D) 

Eagle Signal Corp., 202 20th, Moline 1 


Ill. (G 
Edison, Inc., Thomas A., Instrument Div., 


Dept. 53, West Orange, N. J. 

Electro-Snap Switch and Mfg. Co., 4224 
W. Lake, Chicago 24, Ill. (B) 

Fasco Industries, Inc., 100 Augusta, Re- 
chester 2, N. Y. (EJO) 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. (NS) 


Fenwal, Inc., 112 Pleasant, Ashland, Mass. 


Ferrod Mfg. Co., A Sub. of Ferro Corp., 
605 N. River, Batavia. Ill. (M) 

Furnas Plectric Co., 1024 McKee, Batavia. 
Ill. (ABCEFLO) 

G-V Controls Inc., 8 Hollywood Plaza, 
East Orange, N. J. (FG) 

Gemco Electric Co., 25681 W. 8 Mile Rd., 


Detroit 19, Mich. 
General Flectric Co. 


cw) 
Apparatus Sales Div., 


Schenectady 5. N. Y¥. (ABCDEFGHJK- 
MNOPRSTUYV) 

Guardian Electric, 1627-A W. Walnut, 
Chicago 12, Til. (CFGHN) 

Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
rington, Conn. (G) 


Heinemann Electric Co., 99 Plum, Tren- 
) 


ton, N. J. (O 


Hetherington, Inc., Sharon Hil, Pa. (P) 

Joy Manufacturing Co., Henry W. Oliver 
Bidg., Pittsburgh 22, Pa. 

Kellogg Switchboard and Supply Co., 79 
W. Monroe, Chicago 8, Til. 

ios Porcelain Co., Knorville 1, Tenn. 
(P) 

Leach Relay Co Div. of Leach Corp., 


5915 Avalon Bivd., Los Angeles 3, Calif. 


Leland, Inc., G. H., 123 Webster, Dayton 
2. Ohio 

Mallory & Co.. Inc., P. R., Indianapolis 
6, Ind. (GNPS) 

Master Appliance Mfg. Co.. Bridge & 
Ontario, Racine, Wis. (KP) 


Mechanical Industries 
Ash, Akron 3, Ohio 
Mercoid Corp., 4227 W. 
Chicago 41, Til 
Micro-Switch Div 
Regulator Co., 
(BDFLOPS) 
National Acme Co 
land 8, Ohio (BP) 


Production Co., 217 
Belmont Ave., 
{ABCDEFJ) 
Minneapolis- Honeywell 
Freeport, Ill 


176 E. 13ist, Cleve- 





Ohmite Mfg. Co., 3613 Howard, Skokie 
nl (8) 

& Seymour, 

Syracuse 9, N. 

Pyle-National Co., 1388 N. Kostner Ave 


Chicago 51, Ill. (P) 





Pass _ Solvay Statior 


R-B-M Div., Essex Wire Corp., Logans 
port, . Ind. 

Rhodes, Inc., M. H., Hartford, Conn. (G 

Riverside Manufacturing and Electrics 
Supply Co., 10227 Michigan Ave., Dear 
born, Mich. (PT) 


Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngswood, Pa 
(FM) 

Soreng Products Corp., 9551 Soreng Ave. 


Schiller Park. Ill. (ABELPS) 

Spencer Thermostat Div. of Metals & 
Controls Corp., 101 Forest, Attleboro 
Mass. (EF) 

Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis. (ABCEFLOPR) 


Stackpole Carbon Co., St. Marys, Pa. (P 


Struthers-Dunn, Inc., Lamb's Rd., Pit 
man, N. J. 

Switchcraft, Inc., 1328 N. Halsted, Chi 
cago 22, Ill. (N) 

Ther Electric & Machine Works, 114A 
S. Jefferson, Chicago 6, Ill (S) 

Torq Engineered Products, Inc., Bedford 


Ohio (V) 
Unimax Switch, Div. W. L. Bieasan, Cm 
Yr. (D 


460 W. 34th, New York 1, N ) 
United Electric Controls Co., 93 School 
Watertown, Mass 
Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. (CGHOR) 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. (ABCDEFGHLOPS 
Zenith Electric Co., 152 W. Walton, Chi- 
cago 10, Ill. (HR) 


SYNCHROS. See Servomechanisms 


TACHOMETERS 

Bristol Co., Waterbury 26, Conn. 

General Electric Co., Apperatus Sales 
Div., Schenectady 5, N. Y 


1008 Park Ave 
Co., 105 
o 


Ideal Industries, Inc., 
Sycamore, Ill. 
Reliance Electric & Engineering 
Ivanhoe Rd., Cleveland 10, Ohi 
Veeder-Root, Inc., Hartford 2, Conn 
Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 


TAGS, TERMINAL 

National Band & Tag Co., Dept. 9-811, 
Newport, Ky 

Natvar Corp., Wood- 
bridge, N. 


207 Randolph Ave., 


TANTALUM 
Fansteel Metallurgical Corp., N. Chicago 


Ill 
Mallory & Co., Inc., P. R. Indianapolis 6, 
Ind 


TAPE, ADHESIVE and COIL 


FASTENING 

Armstrong Cork Co., 7001 Ingersol, Lan- 
caster, Pa. 
Insulation and Wires, Inc., 3435 Chou- 


teau Ave., St. Louis 8, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Tl. 

Minnesota Mining & Mfg. Co., Electrical 
Products Div., 900 Fauquier Ave., St 
Paul 6, Minn 

Permacel Tape Corp., New Brunswick, 
N. J 


Polyken Products Dept. of The Kendall 
Co., 309 W. Jackson Bilvd., Chicago 
6, Til. 

Van Cleef Bros Inc., 7800 Woodlawn 
Ave., Chicago 19, Ml 

TAPE, INSULATING. See Fabrics, In 
sulating; Sleeving and Tape, Asbestos; 
Tape, Friction and Splice; Tape and 


Sheeting 


TAPE, FRICTION and SPLICE 


Chase & Sons, Inc., Randolph, Mass. 
Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W 

Washington Blvd., Chicago 6, Il 
Irvington Varnish & Insulator Div. of 
Minnesota Mining & Manufacturing Co., 
9 Argyle Terrace, Irvington 11. N. J 
Johns-Manville, Box 60, New York 16, 
N 


Y 
Minnesota Mining & 
trical Products Div 
Ave., St. Paul 6, Minn 
Polyken Products Dept 
Co., 309 W. Jackson 
6, Ill 
U. 8S. Rubber Co 
New York 20, N 
Van Cleef Bros., 
Chicago 19, Til. 


Mfg., Co 
900 


Elee- 
Fauquler 


of The 
Blvd, 


Kendal! 
Chicago 


gee Center, 


7800 Woodlawn Ave.. 


TAPE, MICA. See Mica. 


TAPE and 
RESIN 


Chase & Sons, 


SHEETING, SYNTHETIC 


Inc., Randolph, Mass 


Continental-Diamond Fibre Co., Newark 
13. Del 
du Pont de Nemours & Co., Ine., FE. I., 


Plastics Dept., Wilmington 98. Del 
Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Til. 
Irvington Varnish & Insulator, Div. of 
Minnesota Mining & Manufacturing Co. 
9 Argyle Terrace, Irvington 11, N. J 
Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 
New Jersey Wood Finishing Co., Electrica) 
Insulation Dept., Woodbridge. N. J 





To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 235 
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11,000 MARKINGS 


CUT FASTENING Costs | KINGSLEY Wire Marking 
okie + 
with 
atior 
Zz HASSALL 
- imi | l di 
' THREADED PINS | eliminates costly color coding 
trica © Low cost 
Dear 
ved ®@ To your specifications 
Pa @ Roll threaded for greater strength 
‘con. ®@ Large or small quantities 
. ® Close tolerances 
boro Hd ® Any finish @ All metals 
wau = 
i | We are saving many of our custom- 
Pit iL ’ ers from 20% to 50% on their special | 
Chi = small threaded pins. These threaded 
1A * pins may be made to your specifica- 
cana BR tions in a wide variety of metals 
tn y, and finishes. Large or small runs are 
(D) yy: economical, 
‘hoo! y 
outh vi, Let HASSALL quote on your small 
ee x, threaded pins...we can show you 
Ave @% . 
IPS a real savings. 
Chi- ; 
Other HASSALL Specials 
¢ Rivets ¢ Hinge Pins ¢ Machine Screws % 
‘ * Nails * Screws ¢ Fasteners ‘eng 
Sales ESTABLISHED 1850 © Studs ¢ Drive Screws © Small parts 
Ave. 
105 
él Our 3 color decimal equiva- 
J. lent wall chart and our 
I complete catalog on request. 
-811, 
= |}JOHN HASSALL, ING ease 
= ’ . 


A = 

, | f - \ 
| PER HOUR é 

== = P.O. Box 2225 Westbury, L.I., N.Y. m=, Onn $ 

wan “ROE ‘>. Aa 

odie | - 7 <= Se Se ae ae | 60-¥-] oe 











Lan- 
whou- | 
w. | With a Kingsley Machine you can permanent] 
| gsley Y Pp Y 
viet | mark each wire or piece of plastic tubing with 
wick, | its own individual circuit number and reduce 
—_ inventories of color coded wire to a single, less 
lawn costly, plain color. 
In- | 
"and | For over 12 years the Kingsley wire marking 
| process has been saving production time, and 
hou- | money for leading aircraft and electrical manu- 
" | facturers. Over 90% of all wire marking today 
‘cof is done on Kingsley Machines using Kingsley 
“te. Type and Kingsley Marking Foil...a com- 
clee- i ——— re ee ee . 
juler pletely integrated process. 
ae | NYGRIP 
pasa CABLE CLIPS Kingsley Wire rinceat will cone “P ponte 
Ave.. . tion time, simplify your assembly methods an 
Made of solid NYLON reduce your customer service problems. Write 
Tic light — | us for complete information. We will be glad 
ce ie eid to mark samples of your wire or tubing and 
no sharp edges — make recommendations at no cost or obligation. 
1., may be used from 
hou: —69° to 250°F. 
wy —write for free 
“ — and full 
information. 
: no. KINGSLEY icchin 
a WECKESSER CO. | MACHINE CO. 








5256 N. Avondale Av. | 959 CAHUENGA, HOLLYWOOD 38, CALIF. 
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KIM GITER TTR MattiTS 


single 
cylinder for air operation or 
standard 1000 P.S.I. oil service 


Complies with BOTH J. I. C. Pneumatic 
and J. I, C. Hydraulic Standards! 


New Series ‘S’” Hydro-Line Cylinders 
95% efficient at 100 PSI air pressure 
98° efficient at 1,000 PSI oil pressure 


The standard Automation Cylinder of the 
Automotive Industry 


Compact, flexible design 


Advanced design of cushions in the Series “S” 
make it possible to use the full stroke on these 
cylinders at higher speeds and loads than the 
conventional type. 


Write today for FREE catalog 





Sere PIKE ROAD eo ROCKFORD, PLLENOTS | 






SOURCE 


FOR THE 


Nal R lal 


YOU WANT 


THER rectifiers are built electrically and me- 
chanically to your specifications. Supplied with 
or without enclosures, in a complete range of 
sizes from milliamperes to hundreds of kilowatts. 


Specialists in all types of complete rectifiers, tube, 
dry plate, oil immersed, explosion proof and other- 
wise modified to your application. Regardless of 
quantity, each requirement receives prompt at- 
tention and delivery. 


Finest modern engineering, testing and manufac- 
turing facilities assure quality, long service life, 
and higher electrical efficiency at low unit cost. 
Complete service available to assist with your 
development and research. Units built to J.I.C. 
and government specifications. 
Sales representatives in major cities 
throughout the world. 


Send for detailed information, in- 
cluding informative bulletins. 










SERVING INDUSTRY FOR OVER 40 YEARS 
11A SOUTH JEFFERSON STREET ¢ CHICAGO 6, ILLINOIS 


Rockbestos Products Corp., 





Polyken Products Dept. ef The Kendall 


Co “a W. Jackson Bilvd., Chicago 
6, > 

Raybestos-Manhattan Inc., Asbestos Tex- 
tile Div., Manheim, Pa. 


U. 8. Gasket Co., Camden 1, N. J. 


TAPE, MAGNETIC RECORDING. 
See Magnetic Recorder Components. 

TAPES, MEASURING 

Keuffel & Esser Co., Hoboken, N. J. 


TELEPHONES 


Crouse-Hinds Co., Syracuse 1, N. Y. 
Kellogg Switchboard and Supply Co., 79 
W. Monroe, Chicago 3, II. 
National Pneumatic Co., Inc, and Holtzer 
— Divs., 125 Amory, Boston 19, 
ass. 


TEMPERATURE CONTROLS 
See Controls, Pressure and Temperature; 


Relays; Switches ; Thermometers; 
Thermostats. 

TENSIOMETERS 

Dillon & Co., Inc., W. C., 14628F Kes- 


wick, Van Nuys, Calif. 
Tensitron, Inc., Harvard, Mass. 


TERMINAL BLOCKS. See Strips. 
TERMINALS. See Lugs and Terminals 


TESTING CHAMBERS. See Chambers 
Test. 


TESTING INSTRUMENTS. See Instru 
ments. Also Tools, Portable. 


THERMAL SWITCHES. See Switches. 


THERMISTORS 


Carboloy Dept. of General Mlectric Co 
11109 E. 5 Mile Road, Detroit 82. 
Mich. 

Victory Mainestng Corp., Springfield 
Rd., Union, 


THERMOCOUPLES 


Assembly Products, Inc., Chesterland, Ohio 

oot Ss & Co., Inc., 113 Astor, Newark 5, 
J. 

Bristol Co. Seeeety 20, Conn. 

General ee Cc = Aegean Sales Div., 
Schenectady 5 
Hoskins Mfg. oo. 4445 Lawton Ave., De- 

troit 8, Mich. 

New Haven 4, 
Conn. 
Thermo Electric Co., 109 Fifth, Saddle 
a Township, Rochelle Park P. 0.. 


Electric Corp., Gateway 
3, 401 Liberty Ave 


J. 
eiletiens 
Center, Bidg. No. 
Pittsburgh 22, Pa. 
Weston Electrical Instrument Comp... 614 
Frelinghuysen Ave., Newark 5, N. 
Wheelco Instruments Div., Barber- Calman 
Co., 1403 Rock, Rockford, Ill. 


THERMOMETERS 


Assembly Products, Inc., Chesterland, Ohio 

Bristol Co., Waterbury 20, Conn 

Edison, Inc., Thomas A. Instrument Div.. 
Dept. 53, West Orange, N. J. 

TAGliabue Instruments Div., Weston Elec- 
trical Instruments Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 
Wheelco Instruments Div., Barber-Colman 

Co., 1403 Rock, Rockford, Il. 


THERMOPLASTIC WIRE. See Wire and 
Cable. Insulated. 


THERMOSTATIC BIMETALS 
ee & Co., Inc., 113 Astor, Newark 5, 
J. 


Brainin Co., c S., 318 Washington, Mt 


Vernon, N. Y. 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Chace Co., W. M., 1608 Beard Ave., De 


troit 9. Mich. 
General Plate Div., 
Corp., 42 Forest, 


THERMOSTATS 


Acro Manufacturing Co., 
Ohio 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y. 

Barber-Colman Co., Dept. M, 1403 Rock, 
Rockford, Til. 

Bristol Co., Waterbury 20. Conn. 

Edison, Inc., Thomas A., Instrument Div 
Dept. 53, West Orange, N. J. 

Fenwal, Inc.. 111 Pleasant. Ashland, Mase 

G-V Controls, Inc & Hollywood Plaza 
East Orange, N. J. 

General Electric Co., Apparatus Sales Div. 
Schenectady 5, N. Y. 

Mechanical Industries Products Co., 217 
Ash, Akron 3, Ohio 

Mercoid Corp., 4227 W. Belmont Ave. 
Chicago 41, Ml 

Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngswood, Pa. 

Spencer Thermostat Div., Metals & Con 
trols Corp., 101 Forest, Attleboro, Mass. 

Stevens Mfg. Co., Inc., Mansfield, Ohio 

Still-Man Co., 429-33 EB. 164th, New York 
56, N. Y. 

Therm-O-Disc, Ine., 127 Crouse, Mans 
field, Ohio 


Metals and Controls 
Attleboro, Mass. 


Columbus 16, 


Torq Engineered Products, Inc., Bedford 
io 
United Electric Controls Co., 93 Schoel 


Watertown, Mass. 





To communicate with any manufacturer whose name appears 





Westinghouse Electric Corp., 180 Mercer 
St., Meadville, Pa. 

Wheelco Instrument Div., Barber-Colman 

Co., 1403 Rock, Rockford, Ill 


TIMERS, MOTOR 

Allen- pentiey Oe 1316 8S. Second, Ml- 
waukee 4, 

Automatic Bisctric Mfg. Co., 60 State, 
Mankato, Minn. 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa 


Bristol Co., Waterbury 20, Conn. 
Cramer Co., Inc., R. W., Box 8, Center- 


brook, Conn. 

Dimco-Gray Co., 210 E. Sixth, Dayton 2, 
Ohio 

Eagle Signal Corp., 202 20th, Moline 1, 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Hansen Mfg. Co., Inc., Princeton 8, Ind. 

Haydon Co., A. W., 


234 N. Elm, Water- 
bury 20, Conn. 
Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
rington, Conn. 
Industrial Timer Corp., 131 Ogden, New 
ark 5. N. 
Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. 


Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, Ill. 


Square D Co., 4041 N. Richards, Milwau 


kee 12, Wis. 

Struthers-Dunn, Inc., Lamb's Rd., Pit- 
man, N. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 


Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Zenith Electric Co., 152 W. Walton, Chi- 
cago 10, 


TIME SWITCHES. See Switches. 


TOOLS, PORTABLE 


Barber-Colman Co., Dept. M. 1403 Rock 
Retire. Ill. (Hardness Testing) 

H. J. Co., 268 Marlow Dr., Oakland 
5 Fon (Screw-holding drivers) 

Keller Tool Co., Grand Haven, Mich 
(Pneumatic) 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

Scruggs Co., Loyd, 1022-32 N. Sixth, St 
Louis 1, Mo. 

aeeeen & Son, Inc., Joseph T., Chicago, 

Syntron Co., Homer City, Pa. 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. (Terminal Tools) 
United States Steel Supply Div., United 
States Steel Corp., 208 8S. La Salle, 

Chicago 4, Ill. 
Utica Drop Forge & Tool Co., 


Utica 4, 
Y. (Welding Tool) 


TRACING CLOTH, FILM and PAPER 

Bruning Co., Inc., Charles, 4700 Montrose 
Ave., Chicago 41, Il. 

Eastman Kodak Co., Rochester 4, N. Y 

Keuffel & Esser Co., Hoboken, N. J. 


TRANSDUCERS, PRESSURE 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Servomechanisms, Inc., 500 Franklin Ave., 
Garden City, L.I., N.Y. 


TRANSFER SWITCHES. See Switches. 


TRANSFORMER HOUSINGS. See Cabi- 
nets, Sheet Metal. 


TRANSFORMERS, FLUORESCENT 
—o* See Fluorescent Lamp Aux- 
aries. 


Tenses. INSTRUMENT 
CURREN 

Acme sacl Corp 352 Water, Cuba, 
ae A 


Allis-Chalmers, Milwaukee 1, Wis. 

Chicago Standard Transformer Corp., Div. 
of Essex Wire, 3501 W. Addison, Chi- 
cago 18, IIL 

Comar Electric Co., 3349 W. Addison, Chi- 
cago 18, Ill. 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Electran Mfg. Co., 1901 Clybourn Ave., 
Chicago 14, Ill. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. 

General Transformer Co., 18240 Harwood 
Ave., Homewood, IIl. 

Keystone Products Co., 904-6 23rd, Union 
City, N. J. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 
= siasttte Co., 4633 W. 16th, Chicago 

0, > 

Standard Transformer Co., Warren, Ohio 

Trenton Transformer Corp., Box 568-E. 
Trenton, N. J. 

Westinghouse Electric Corp., Gateway 
Center Bldg., No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, POWER CIRCUIT 
oe Pie Corp., 352 Water, Cuba, 
N 


Allis-Chalmers, Milwaukee 1, Wis. 


in this issue use READER INQUIRY FACILITY, page 235 
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Mercer 


‘Colman 


a 

State, ) SHIPPING 
.» Ine., 

44, Pa 

Center 
yton 2, 
line 1, 
ss Div., i 


8, Ind. 
Water- 


1, Tor- 


There are not many in the business world able to 





y Ave, | surmount the changing events of one hundred years—wars, 
filwau 
» Pit- 


South 


lateway loyal and friendly customer relations. 
F ve., 


oe é It is therefore with deep satisfaction that we mark our 


panics, depressions, economic turmoil. To do so, a 


company must maintain and perform services which engender 


first centennial. You have helped to make it possible—and 

we extend our sincere thanks. 
, Rock 
akland 
Mich 
ige & 
th, St 


hicago, 


RATHBORNE, HAIR AND RIDGWAY BOX CO. 
1440 WEST Ist PLACE + CHICAGO 8, ILLINOIS 


Butler, 


a AOR te inh CR id PO Mi a PN 8 


PER 


“7 RELAYS « COILS ¢ SOLENOIDS 
Get this 


LicuT MOLDED 
WOUND AND MINIATURE 
TYPES 


TO YOUR 
SPECIFICATIONS 


POWER AND ‘ 

~) = BRUSH HOLDER 
Send us your prints and specifications 
for quotations. Literature on request. 


Cuba, THE FIVE STAR CO., INC. ENCYCLOPEDIA 


PLANTS PLACE, PLANTSVILLE, CONN. 











. Div. 
Chi- 
, Chi- 7 ;: 
nsted, €P> 
Ave., “SS 
, 199 Here is the latest informa- 
Weir- tion on the complete line of 
N.Y. Phoenix ‘‘standarized- 
ana custom’’ Brush Holders and 
wood Caps—over 100 standard 
Union molded brush holders and 35 
Div standard molded caps. . . plus 
i data on assembled types and 
we cast brush holders. Shows how 
ae standard brush holders can be 
— - modified to suit your exact re- 
koway wr Ny quirements. ..at remarkably low 


cost. Your copy free on request. 
Write for Phoenix Bulletin 55 E. 


” i Saeed aT 


J. 


uT aii a sagas p> 


Cuba, 





> Gp pe PHOENIX ELECTRIC MANUFACTURING CO. 
4211 W. Lake Street ° Chicago 24, Illinois 
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NYLON GEARS 


CAN SAVE UP TO 90% 


IN GEAR COSTS FOR YOU. 


Nylon gears are quiet, durable, efficient and need less 
lubrication. Nylon gears can mate with metal gears where 
necessary. Our more than a decade of manufacturing fine 
pitch gears for some of the country’s most particular 
users of precision and commercial gears makes us your 
logical source for Nylon gears. We can mold large quan- 
tities at savings up to 90% and we can cut smaller quan- 
tities from molded blanks at proportionate savings. Or we 
can produce experimental work cut from Nylon bars. 
Let us show you how Nylon gears can be adapted to 
your use. Write today, sending full details for estimating 


purposes. 
a 
| process GEAR co. inc. 
| 
| 
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4612 W. Fullerton Ave. ¢ Chicago 39, Illinois 
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Resistors MUST BE GOOD before they 
can bear the “Milwaukee” name! That’s what we said when 
we set about developing these ECONOMY resistors. Our 
engineers checked many materials and worked with factory 
production to assure top ranking performance. THE 
RESULT — resistors embodying more costly raw materials, 
but greatly reduced in cost by the new manufacturing tech- 
niques these materials afford. They are available in the 
same sizes and ohmages as our vitreous enameled resistors. 
Write, wire or phone for quotations — samples! 











MILWAUKEE RESISTOR COMPANY 






700 W. VIRGINIA ST., MILWAUKEE 4, WIS. 


















Chicage Standard Transformer Corp., Div. 
of Essex Wire, 3501 W. Addison, Chi- 
cago 18, IIL. 

Comar Electric Co., 3349 W. Addison, 
Chicago 18, Ill. 

Dano Electric Co., 93 Main, Winsted, 
Conn, 

Dormeyer Industries, 3424 Milwaukee 
Ave., Chicago 4, . 

Electran Mfg. Co., 1901 Clybourn Ave., 


Chicago 14, Ill. 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

General Transformer Co., 18240 Harwood 


Ave., Homewood, $ 

Hevi Duty Electric Co., Milwaukee 1, 
Wisconsin 

Hindle Transformer Co., Inc., 40 Woods 
Church Rd., Flemington, N. J. 

Jeffries Transformer Div., Leach Corp., 


1710 E. 57th, Low Angeles 58, Calif. 

Keystone Products Co., 904-6 23rd, Union 
City, N. J 

Moloney Electric Co., 5390 Bircher Blvd., 
St. Louis 20, Mo 

Nothelfer Winding Laboratories, 11 
marle Ave., Trenton 3, N. J. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 

os Electric Co., 4633 W. 16, Chicago 50 
1 


Albe- 


Standard Electrical Products Co., 2240 E 
Third, Dayton, Ohio 

Standard Transformer Co., Warren. Ohie 

Ther Electric & Machine Works, l1A 
S. Jefferson, Chicago 6, IIL 

Trenton Transformer Corp., Box 568-E 


Trenton, N. J 
United Transformer Co., 150 Varick, New 
York 18, N. Y 


Wagner Electrical Corp., 6454 Plymoutb 
Ave., St. Louis 14, Mo. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 8, 401 Liberty Ave 


Pittsburgh 22, Pa. 


TRANSFORMERS, RADIO CIRCUIT 
Acme Electric Corp., 352 Water, Cuba 
ia oe 

Chicago Standard Transformer Corp., Div 
of Essex Wire, 3501 W. Addison, Chi 
cago 18, IIL 


Comar Electric Co., 3349 W. Addison 
Chicago 18, Ill 

Dano Electric Co., 93 Main, Winsted 
Conn. 

Electran Mfg. Co., 1901 Clybourn Ave 
Chicago 14, Ill. 

Epco Products, Inc., 2500 Atlantic Ave 


Brooklyn 7, N. Y. 
Epsco Inc., 126 Massachusetts Ave., Boe 


ton, Mass. 
Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N, J 
Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y 
General Transformer Co., 18240 Harwood 


Ave., Homewood, II 
Hindle Transformer Co., Inc., 40 Woods 
Church Rd., Flemington, N. J 
Keystone Products Co,, 904-6 23rd, Union 
City, N. J 
Moloney Electric Co., 5390 Bircher Blvd., 
St. Louis 20. Mo 


Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J 

Sola Electric Co., 4633 W. 16, Chicago 50, 
i] 

Standard Electrical Products Co., 2240 E. 
Third, Dayton, Ohio 

Torwico Electronics, Inc., 965 Freling 
huysen Ave., Newark 5, N 


Trenton Transformer 
Trenton, N. J 
United Transformer Co 

York 13, N. Y 


Corp., ; Box 568-RB 


150 Varick, New 


TRANSFORMERS, VARIABLE 


VOLTAGE 

Acme Electric Corp., 352 Water, Cuba, 
N.Y 

Comar Electric Co., 3349 W. Addison 
Chicago 18, Ill. 

Electran Mfg. Co., 1901 Clybourn Ave 


Chicago 14, Ill. 


Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y 

Hevi Duty Electric Co., Milwaukee 1, 
Wisconsin 


Raytheon Mfg. Co., Equipment Sales Div., 


Dept. 6120-EM, Waltham 54. Mass 
Standard Electrical Products Co., 2240 E. 
Third, Dayton, Ohio 
Superior Electric Co., 83 Laurel, Bristol, 
Conn 


TRANSISTORS. See Semi-Conductors 


TUBE PARTS (Electronic). See Electronic 
Tube Components. 


TUBES, CATHODE RAY 


Du Mont Laboratories, Inc., Allen B., 760 
Bloomfield Ave., Clifton, N. J 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. ; 

Waterman Products Co., Inc., Philadelphia 
25, Pa. 


TUBES, ELECTRON (Industrial) 

Amperite Co., Inc., 561 Broadway, New 
York 12, N. Y¥ 

a sa Inc., 127 Sussex Ave., Newark 


Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div., 


Dept. 6120-EM, Waltham 54. Mass. 
Victoreen Instrument Co., 3800 Perkins 
Ave., Cleveland 14, Ohio 








Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh , om 


TUBES, METALLIZED GLASS. See 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 


TUBES, THERMOCOUPLE 


Bristol Co., Waterbury 20, Conn. 
Kanthal Corp., 3 Amelia Place, Stamford, 
Conn. 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING, BRASS, BRONZE and COP. 
PER. See Brass, Bronze and Copper 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL ALLOY 


American Brass Co., Waterbury 20, Conr 
Chase Brass & Copper Co., Waterbury 20 


Conn 

General Plate Div., Metals and Controls 
Corp., 42 Forest, Attleboro, Mass 

International Nickel Co., Inc., 67 Wall 
New York 5, N. Y. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

TUBING, PAPER 

Cleveland Container Co., 6201 Barberton 


Ave., Cleveland 2, 

Continental-Diamond 
13, Del. 

Paramount Paper Tube Corp., 612 Lafay- 

ette, Ft Wayne 2, Ind 

Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47, Ill 

900-922 

Washington 17, D. C 


Ohio 


Fibre Co., Newark 


Stone Paper Tube Co., Inc., 
Franklin, N.E., 


TUBING, SILVER. See Silver and Silver 
Alloys. 


TUBING and SLEEVING, BRAIDED 
FABRIC. (Textile or Glass-Fibre treated 
with lacquer, varnish or synthetle resin.) 


Bentley, Harris Mfg. Co., 1202 Barclay, 
Conshohocken, Pa. 

Brand Dielectrics, North, Willi- 
mantic, Conn. 

Continental-Diamond Fibre Co., 
13, Del. 

Corning Glass Works, Corning, N. Y. 
Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W. 

Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insulator, Div. of 

Minnesota Mining & Manufacturing Co., 

9 Argyle Terrace, Irvington 11, N. J. 
Libbey-Owens-Ford Glass Co., Fiber-Glass 


Inc., 57 


Newark 


Div., 1224 Wayne Bldg., Toledo 3, Ohio 
Natvar Corp., 207 Randolph Ave., Wood- 
bridge. N 
Owens-Corning Fiberglas Corp., 598 
Madison Ave., New York 22, N. Y. 


Thompson Fiber Glass Co., H. 1., 1733 
Cordova, Los Angeles 7, Calif. 

Varflex Sales Co., Inc., 309 N. Jay, Rome, 
a 

Westinghouse Electric Corp.. Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


TUBING and SLEEVING, EXTRUDED 
PLASTIC 


Brand Dielectrics, Inc., 57 North, Will!- 
mantic, Conn 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 

Insulation and Wires, Inc., 3435 Chou- 


teau Ave., St. Louls 3, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Il 

Irvington Varnish & Insulator, Div. of 
Minnesota Mining & Manufacturing Co 
9 Argyle Terrace, Irvington 11. N. J. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Natvar Corp., 207 
bridge, N. J. 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8. Mass 

Polymer Corp. of Pennsylvania, Reading, 
Pa. 

Rogan Brothers, 3027 N. Monticello Ave., 
Skokie, Ill. 

Varflex Sales Co., Inc., 
ws 


Randolph Ave., Wood- 


309 N. Jay, Rome, 


TUBING, STEEL. See Steel. 
Grades and Forms. 


Commercial 


TUNGSTEN. See also Contacts 
Fansteel Metallurgical Corp., North Chi- 
cago ll 

Mallory & Co., Inc P. R., Indianapolis 
6, Ind 

UNDERCUTTERS, MICA. ‘ee Mica 


Undercutters. 


VACUUM PUMPS. See 
Pumps 


Compressors & 


VACUUM TUBES. See Cathode 
Ray; Tubes, Electron. 


Tubes, 


To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 235 
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HEAVY DUTY 
ELECTRIC COUNTER 


Count Anything— Anywhere 


Parts, sheets, bottles, cans, boxes, or- 
anges, people, shadows, box-cars — 
measure lengths of wire, rope, tape, 
paper, fabric. 


Counting Problems Solved 
Helping you stop guesswork, save la- 
bor, eliminate waste and avoid human 
error through automatic counting is 
our business. 


Ask your PIC Representative or tell 
us what you want to accomplish. 














Complete 
Catalog 


mailed on 
request 



























Proouction Instrument Company 
700-04 W. Jackson Bivd., Chicago 6, Ill. 



















@ SYNCHRO 
@ SERVO 
@ INDUCTION 


MOTOR WINDING 







18 
TO 
42 


CLASS 


co Ye 


DELTA ELECTRONICS, INC. 


GREEN AND OAKLAND STS., BROOKLYN 22, N. Y. 












FOLDING DOUBLE CUPPED WASHER LUGS 


| Ome / Easy to Apply 
me0g No Special Tool Needed 
6 One-Piece Construction 


[memes OQ. es | EYY onze 
| 
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Corning Fixed Capacitors are alternate layers of conductor 
and dielectric sealed under heat and pressure in a glass case 
of same composition as the dielectric. Result is a monolithic 
structure. Shown actual size are four standard pigtail types. 


CORNING 
FIXED GLASS CAPACITORS 


stable, rugged, miniaturized 


Corning Fixed Capacitors assure excellent moisture resistance, 
high temperature operation, and extremely high reliability. 
Now in mass production, these capacitors are available at at- 
tractive prices. 

Check these features of Corning Capacitors — 
The Dielectric—A homogeneous, scientifically produced con- 
tinuous ribbon of glass; no foreign inclusions, no cracks, no 
imperfections. 
Construction—Only three simple elements: (1) The glass di- 
electric and case of identical composition; (2) active metal foil 
plates; (3) the pigtail wire leads—bright, clean and ready to 
solder. No potting materials, no impregnants, no mechanical 
slips, no plastic cases. Corning Fixed Capacitors are fused to- 
gether into a solid, strong, monolithic block. To affect or 
change their excellent electrical characteristics, you would have 
to mechanically destroy the capacitor. 
Electrical Characteristics—-(A) Temperature coefficient is + 
140+ 25ppm/°C. over the range of — 55°C. to +85°C. Varia- 
tion of TC at any given temperature between individual units 
is less than 15 ppm. The TC remains the same after repeated 
cycling. The capacitance drift is less than 0.1% and usually less 
than the error of measurement. This means reliable, predictable 
circuit control. (B) Dissipation factor is not more than 0.1% 
at 1 kilocycle. 
Operating Temperature—Standard temperature range of 

55°C. to +85°C. can be extended to 150°C. with derating. 
Units available to Military Specification MIL-C-11272A. 
Miniaturization—The illustration above shows four standard 
pigtail types of Corning Fixed Capacitors actual full size. We 
can pack a lot of capacitance into a small space. The CY 10, for 
example, measuring %16"x%%4"x53” is available up to 240 uuf at 
300VDCW. The CY30 is weeitehie up to .01 uf at 300VDCW. 
Tolerances—The standard tolerance for capacitance is + 10%. 
Units are also available in 5, 2 and 1% tolerance. 

We would like to send you additional information, prices, 
and samples. 

We invite discussion of variations you might need for custom 
applications, and we manufacture many special types of capaci- 
tors. Write, wire, or phone us. 


Other Corning Capacitors 
Medium Power, Transmitting High Capacitance, Canned 
Subminiature Tab Lead Special Combinations 


New Products Division 


a CORNING GLASS WORKS 


CORNING, NEW YORK 





Corning meat rededich it Clete 






AC Outlets 


New Parallel-wiring Mini-SpACe Outlet 


DESIGNED TO SIMPLIFY 
MULTIPLE-OUTLET WIRING 





Simply pair black leads 
and white leads and con- 
nect with wire nuts 


EYELETS, RIVETS OR SPOT 
WELDS RIGHT TO CHASSIS 





Simple Drops 


panel into 
punch. place 
out fast 





Leads of 14 gage UL la 600V insulation. with length 


tailored to your specifications. 


THE NEW PARALLEL-WIRING OUTLET, PLUS STANDARD TYPES 


SHOWN BELOW, 


Pre-wired Mini-SpACe 
402 ACL 


UL approved. 


Up 





watts. 
tailored to 
your specs. 





SERVE PRACTICALLY ALL APPLICATIONS. 


Solder Tab Mini-SpACe 


402 ACE 
With solder tabs 
UL approved for 
12 amps @ 125V 
or 10 amps @ 
250V. 


Request samples. For quotes, state quantities. 


A) 
a. 4125 N. MAIN ST., BROCKTON 64, MASS. 


Miniature 
s Fuseholders 3 = 





Smallest 





Detachable 
Line Cord 





Restricted Assembly Space? 


Consider 


INTERNAL 
WRENCHING 
with 
Regular Type 


Ua eR 


Trademark 


LOCK NUTS 


The PALNUT internal 
Wrench shown at right, 
fits into inner hex of 
Regular Type PALNUT, 
for easy, fast assembly 
in tight spots. Wrench 
is adapted to all stan- 
dard hand and power 
fools on high speed 
assembly lines. 










Note how PALNUT Internal Wrench, 
used inside of Regular Type PALNUT 
Lock Nut, permits fast assembly of radio 
speaker having small flange area and 
adjacent boss. 


a Type PALNUTS 
permit more compact de- 
sign on light assemblies 
because no external wrench 
space is needed for tighten- 
ing. With this feature, you get 
the extremely low-cost, fast 
assembly and dependable 
locking action of PALNUTS 
for your product. Made of 
heat-treated spring steel, in a 
wide range of standard thread 
sizes and finishes. State size 
and application for free sam- 
ples and details. 


THE PALNUT COMPANY 


66 Cordier St. Irvington 11, N. J. 
In Canada: 


P.L. Robertson Mfg. Co., Ltd., Milton, Ont. 





VALVES, a venteee or SOLENOID 
Automatic Switch Co., 393 Lakeside Ave., 
J 


Automatic Temperature Control Co., 
Philadelphia 


Barber-Colman 


Soreng Products Corp., 955 
Westinghouse 
VARNISHED FABRICS. 


VARNISHES, COMPOUNDS 
INSULATING 


1255 BDixwell / 


Brand Dielectrics, 


Dow Corning Corp 


Wilmington 98 


Manufacturers 





& Insulator 
Manufacturing 


Mica Insulator Co., 
Mining & Mfg 


Westinghouse 


VARNISHES, FINISHING. 


VARNISHES, INSULATING. 


VIBRATORS 


VIBRATION TEST MACHINES 
& Manufacturing Co 


Westinghouse 


VOLTAGE REGULATORS. 


Transformers 


VOLTMETERS 


WAXES and COMPOUNDS 


Insulator Co. 


WEDGES and PEGS, ARMATURE 


Manufacturers © 


Mica Insulator Co. 
National Vulcanized Fibre Co., 


Schenectady 1, 


WELDING EQUIPMENT 


General Electric Co., Apparatus Sales Div 
‘i ° ) 

Manufacturing Co. 
77th, Los Angeles 58, Calif. 
Revere Copper 
New York 17, 





ELECTRICAL 





Ouse peep Forge & Tool Corp., Utica 4, 
N.Y 


Westinghouse Electrie Corp., P.O. Box 
2025 Buffalo 5, N. Y. (Flexarc) 


WELD NUTS. See Fasteners. 


WHEELS, BLOWER 


Master Appliance Mfg Co., Bridge & On- 
tario, Racine, Wis. 

Torrington Manufacturing Co., Torrington, 
Conn, 


WINDING MACHINES. See Coil Wind- 
ing Machines. 


WIRE and CABLE, BARE 


Alloy Metal Wire Div., H. K. Porter 
Co., Inc. of Pittsburgh, Prospect Park, 
Pa. 


American Brass Co., Waterbury 20, Conn. 

American Steel & Wire Div., U. S. Steel 
Corp., Rockefeller Bldg., Cleveland 18 
Ohio 

Anaconda Wire and oa Co., 25 Broad- 
way, New York 4, 

Chase Brass & ates “Co. , Waterbury 20, 
Conn. 

Cornish Wire oo. Inc., 50 Church, New 
York 7, N. 

Essex Wire a. ,» Fort Wayne 6, Ind. 

General Cable Corp., 420 Lexington Ave., 
New York 17, N. Y. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Page Steel & Wire Div., American Chain 
& Cable, Monessen, Pa. (Stainless or 
Carbon Steel Armature Bending) 

Phelps-Dodge Copper Products Corp., Fort 
Wayne, Ind. 

Roebling’s Sons Co., John A., Sub. of 
Colorado Fuel & Iron Corp., Trenton 
‘ v. J 


Rome Cable Corp., Rome, N. Y. 
Ryerson & Son, Inc., Joseph T., Chicago, 
Ti. 


WIRE and CABLE, INSULATED 


Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 


Alden Products Co., 125 N. Main, Brock- 
ton 64. Mass. 

American Phenolic Corp., 1830 S. 54th 
Ave., Chicago 50, Til. (X) 

American Steel & Wire Div., U. S. Steel 
Corp., Rockefeller Bldg., Cleveland 13, 
Ohio 

Anaconda Wire and Cable Oo, 25 Broad- 
way, New Yerk 4, N. Y. (ABCTX) 

Belden Mfg. Co., 4633 W. Vo Buren, 
Chicago 44, Ill, (ABTX) 

Brand Dielectrics, Inc., 57 North, Willi- 
mantic, Conn. (T) 

Carol Cable Co., Div. of Crescent Co., 
Inc., Pawtucket, R. I. 

Chase Brass & Copper Co., Waterbury 20, 
Conn. (BCX) 

Chester Cable Corp., Chester, New York 
(TX) 

Continental Wire Corp., Wallingford, 
Conn. (AT) 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. (BT) 

Essex Wire Corp., Fort Wayne 6, Ind. 
(BT) 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. (TX) 
General Cable Corp., 420 Lexington Ave., 

New York 17, N. Y. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. (ABCX) 

Hitemp Wires, Inc., 26 Windsor Ave., 
Mineola, N. Y. (T) 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester 8, Mass. (TX) 

Phelps-Dodge Copper Products Corp., Fort 
Wayne, Ind. (ABCTX) 

Riverside Manufacturing and _ Electrical 
Supply Co., 10227 Michigan Ave., Dear- 
born, Mich. 

Rockbestos Products Corp., New Haven 4, 
Conn. (AT) 

Roebling’s Sons Co., John A., Sub. of 
Colorado Fuel & Iron Corp., Trenton 
3, N. J. 

Rome Cable Corp., Rome, N. Y. (BTX) 
Royal Electric Co., Inc., Pawtucket, R. I 
(ABT) 

Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, III. 

U. 8. Rubber Co., Rockefeller Center, New 
York 20, N. Y 

Whitney Blake Co., New Haven 14, Conn. 
Pe ye? b 
WIRE FORMS. See Springs, Coil and 
Flat; Stampings, Metal 


WIRE, MAGNET 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, ni. 

Chase Brass & Copper Co., Waterbury 20, 
Conn 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Cable Corp., 420 Lexington Ave., 
New York 17, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. 

Hitemp Wires, Inc., ‘26 Windsor Ave., 
Mineola, N. Y. (T) 

Phelps- Dodge Copper Products Corp., Inca 
Manufacturing Div., Fort Wayne, Ind 

Rockbestos Products Czrp., New Haven 4 
Conn. 

Roebling’s Sons Co., John A. Sub. of 
see Fuel & Iron Corp., Trenten 


Rome Cable Corp., Rome, N. Y. 
Sprague Electric Co.. 307 Marshall, North 
Adams, Mass. 


To communicate with any manufacturer whose name , appears 
in this issue use READER INQUIRY FACILITY, page 235 
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rte drafting : : 
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BOARDMASTER 


CENTRALIZED CONTROLS above the arm for 
ago, instant operation with no blind spots! POSITIVE 
BASELINE CLAMP for quick, accurate, secure 
Pit ute OLN 14 Me cele oda 
with frictionless stabilizing accessories. Ask your 
drafting materials dealer to show you why Board- 
master is preferred by engineers and draftsmen 
all over the world! Or write for bulletin, 
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WIRE, MAGNETIC RECORDING. Sce WIRE STRIPPERS. See Strippers, Wire 


| Magnetic Recorder Components. 
20 T @) yiele) BD) a WIRING DUCTS. See Ducts, Wiring 
. cS WIRE, RESISTANCE 


| Alloy Metal Wire Div., H. K. Porter Co, WIRING HARNESSES. See Harnesse 
SEND YOUR PRINTS FOR QUOTATION | Ine. of Pittsburgh, Prospect Park, Pa. and Assemblies, Wire. 
— Bristol Co., Waterbury 20, Conn. : 
rr | Driver-Harris Co., Harrison, N. J. WORMS and WORM WHEELS. See 
Hoskins Mfg. Co., 4445 Lawton Ave., De- Gears and Pinions. 
| troit 8, Mich 
Kanthal Corp., 3 Amelia Pl., Stamford, WRENCHES, SOCKET SCREW. See 
| Conn. Socket Screw Keys and Wrenches. 
|} Ney Co., J. M., 371 Elm, Hartford, Conn 
YARNS, BRAIDING and SERVING. See 
WIRE CUTTERS and STRIPPERS. See Fabrics, Insulating 
} Strippers, Wire. 


















ZINC 
| WIRE CUTTING PLIERS and TWIST- Federated Metals Div., American Smelt 
| ERS. See Pliers & Cutters, Wire. ing & Refining Co., 120 Broadway, New 
| York 5, N. ¥ 
| WIRE MARKING MACHINES. See New Jersey Zinc Co., 160 Front, New York 
| Marking Machines®*and Devices i. 
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FOR IMPREGNATING 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


















ee | FOR SEALING 






ee Condensers, Batteries, Switch 


Base Terminals, Socket Terminals, 
Light Fixtures. 


FOR DIPPING 


Coils, Transformers, Condensers, 


C 0 M P 0 U N D S ga Light Units, 


Loading Coils, Condensers. 
Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications, including fungvusproofing 


and heat conducting. Specific data and samples will be furnished 
on request. 


BIWAX CORPORATION 
3445 HOWARD STREET SKOKIE, ILL. 












SPURS e HELICALS e WORM AND WORM GEARS 
STRAIGHT BEVELS e LEAD SCREWS e RATCHETS 
CLUSTER GEARS @® RACKS @ INTERNALS @ ODD SHAPES 
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COPALAM electrical 
insulating material 


Meets all Class B requirements 
Dielectric strength — 600 volts per mil 
Tensile strength — 25,000 Ibs./sq. in. 
Thicknesses from .010 to .025 


An asbestos-glass laminate | 1020-B MEGOHMMETER 


No delamination or fraying 





The Freed Type 1620 is a versatile insulation 
resistance measurement instrument with a continuously 
Will take any electrical varnish variable DC test potential from 50 to 1000 volts. 


Components such as transformers, condensers, 
motors, printed circuits, cables and insulation material 
can be tested at their rated voltage and above, for 
safety factor. 


High impact strength and arc resistance 


Write for literature and free sample 


Representatives everywhere 


@ Resistance — 0.1 megohms to 4,000,000 megohms. 
@ Voltage — variable, 50 - 1000 volts. 
@ Accurate — plus or minus 5% on all ranges. 


@ Simple — for use by unskilled operators. 
@ Safe — high voltage relay controlled. 


SEND FOR COMPLETE TRANSFORMER AND INSTRUMENT CATALOGS 





COTTRELL PAPER COMPANY, INC. 
88 Purchase St., Fall River, Mass. FREED TRANSFORMER CO. INC. 


1730 WEIRFIELD ST., BROOKLYN (RIDGEWOOD) 27, N.Y. 
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Jones Series 300 illustrated. — 2-306-A8 
P-306-CCT Small Plugs & Sockets for 1001 = Angle Brackets. 


Plug, — Uses. Cap or panel mounting. 


© Knife-switch socket contacts 
phosphor bronze, cadmium 
plated, 


© Bar type Plug contacts brass, 
cadmium plated, with cross sec- 
tion of 5/32” by 3/64”. 


@ Insulation molded bakelite. 
© All Plugs and Sockets polarized. 


Ask for Jones Catalog No. 20 showing complete line of Electrical Con- 
necting Devices, Plugs, Sockets, Terminal Strips. Write or wire today. 


© Metal Caps, with formed 
fibre linings, 


@ Made in two to 33 contacts. 


@ For 45 volts, 5 amperes. 
Efficient at much higher ratings 
where circuit characteristics 
permit. 


OEE B. JONES DIVISION 
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RAJAH SPRING SNAP 
SOLDERLESS TERMINALS 


Merely push the terminal on the base 
stud, and it snaps into place making 
a positive electrical connection. To 
remove just pull it off; no screws to 
bother with, no springs to bruise fin- 
gers. 


Write for descriptive folder 


THE RAJAH COMPANY 


35 VERONA AVE., NEWARK, N. J. 


DYKEM 
$043) 0 ae 


- making Dies and be 


Popular package is 
8-oz. can fitted with 
Bakelite cap holding 
soft-hair brush for = 
plying right at bench: 
metal surface ready for 
layout in a few minutes. 
The dark blue background 
makes the scribed lines 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
accuracy. 




















Templates 


Write for sample 
on company letterhead 


THE DYKEM COMPANY 
2303F North 11th St. St. Louis 6, Mo. 


FEBRUARY 1955 








CUTLER-HAMMER 


BULLETIN 10316 


LTRs 
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ROTARY TRAVEL 


Both Cutler-Hammer Limit Switches shown above are widely 
preferred because of their tremendous range of adjustment, 
flexibility of application, and dependability of operation. 


THE BULLETIN 


linear travel limit switch is 
used on many different 
types of machines, machine 
tools, cranes and hoists, to 
reverse motors, to initiate 
automatic cycles. Operat- 
ing heads mount in any one 
of 4 quadrants, making it 
easy to position switch. 
Roller lever, push roller or 
push rod operating heads. 
Roller lever sets in 90 posi- 
tions 4 degrees apart. Trip 


THE BULLETIN 


rotary travel limit switch 
used on reciprocating 
equipment, machine tools, 
motor-operated doors and 
windows, baling presses, 
hoists, etc., to limit the 
number of shaft rotations. 
Adjustable in increments of 
1/20th of a turn, between 
4gturnand 100turns. Re- 
sets on %th turn in reverse 
direction. Adjustment knob 
outside case. Available in 
2 circuits with normally 
closed contacts easily 
changeable to normally 


CUTLER: 























10316 TYPE F 


in both directions, or trip 

in one and by-pass in other 

direction. Two circuits, one 

normally open, one normal- 

ly closed. Contacts adjust- 

able for different overlaps 

or no overlap. Twin-break, 

quick make and break, sil- 
ver-to-silver contacts. Dur- 
able, rugged construction. 
All standard enclosures. 
Maximum ease of wiring 

and accessibility. 


10316 TYPE J 


open contacts. In 4 circuits 
with normally open or nor- 
mally closed easily change- 
able to 2 normally open, 2 
normally closed. Both sizes 
are available in NEMA 4 
watertight and NEMA 5 
dusttight construction. 
Write for further details 
now. 

CUTLER-HAMMER, 
Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wisconsin. 
Associate: Canadian Cutler- 
Hammer, Ltd., Toronto, 
Ontario. 
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We draw our own copper, 
grind our own segment mica, 
manufacture our own steel 
components. These complete 
production facilities and qual- 
ity controls assure commutator 


dependability. 


And yet, we’re proudest of our 
know-how. Nippert’s practical 
engineering vision tailors 
commutators to specific appli- 
cations. Sizes from 7/16 to 4. 
Specify Nippert Commutators 
. for peak 


performance in your electrical 


and slip rings 


rotating equipment. 


/ WIPPERT 
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Wisconsin 
Porcelain Co. 


MAKES CERAMICS THAT 
MEET YOUR EXACT 
SPECIFICATIONS. 


Through the years Wisconsin Porce- 
lain Co. has consistently demonstrated 
its ability to make ceramic parts to 
exacting requirements. That’s why so 
many leading manufacturers rely en- 
tirely on us when porcelain, refractory 
or steatite parts must meet the highest 
standards of accuracy. 


Wisconsinceramic parts comply with 
your specifications, hence are especially 
well adapted to semiautomatic or 
automatic processes. 


Fast service and ‘kept’ delivery 
promises are assured by a modern and 
completely sprinkled fireproof plant. 


The engineering know-how and 
wide experience we have acquired by 
serving the Electronic and Electrical 
Industries since 1919 is available to 
you. 


Send usa sample or sketch and tell 
us your requirements. We will be 
glad to quote prices and delivery. 


WISCONSIN 
PORCELAIN CO. 


115 Market St. 
Sun Prairie, Wisconsin 
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See how easily the standard electric motor, standard gear reduction, 





. eee Me eis eo MoM Molt Mee ht Md ela 
F horsepower, the RIGHT shaft speed, the RIGHT features . . . all in 
one compact unit. Nowhere else will you find power units that are 
so flexible, so easily adaptable, and in such a wide range of types 
and ratings. 

Master power drives are available in thousands and thousands of 
ratings (% to 400 HP)... in open, enclosed, splash proof, fan cooled, 


explosion proof . . . horizontal or vertical . . . for all phases, voltages 


> 
and frequencies . . . in single speed, multi-speed and variable speed Standard units 
types . . . with or without flanges or other special features . . . with easily combine tha 


5 types of gear reduction yp to 430 to 1 ratio .. . with electric brakes 


J o 
. with fluid-drive . . . with mechanical or electronic variable speed SAE purpose het 


units .. . and for every type of mounting . . . Master has them all and 
so can be completely impartial in helping you select the one best 


power drive for you. 


THE MASTER ELECTRIC COMPANY *® DAYTON 1, OHIO 
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Stemco thermostat costs only 





and does the j0b better... 


The parts shown above were used to control temperature in a waffle 
iron. According to the manufacturer, the 31 manufacturing and 4 plat- 
ing operations cost approximately $2.37 per set plus $2.65 for assembly 
and calibration. 

So he brought his problem to Stevens. Our engineers analyzed his 
product, proposed using the trim, compact Stemco Type S thermostat— 
which costs only 46¢ and mounts with a single rivet. 


Result? Thermostatic control costs were slashed almost 90% and 
the waffle iron now works better than ever. 


If thermostatic control costs are your problem, chances are we have 
at Me aod Why not give us a try now. we | 


STEVENS manufacturing company, inc. 
Lexington and Mansfield, Ohio 


THERMOSTATS 


Stevens makes thermostats used in leading makes of: 

Roasters * Fry Kettles * Vaporizers « Flat Irons *« Butter Warmers 
eT ee Me es eed ee 
Sterilizers « Rectifier Fans * Electronic and Avionic Devices. 


